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THE EXfCNOEO VELOCITY POIEhTiAl VS SIOFES 
VAU PEPRESENTAHOh 

k. T. Loshrakoi (Eicon Production Research 
(Oapiny, HoultM, Tefal) 

The veleclijr potent ill for finite surface 
viler inn ti ecpreiicd in lenvt or a double 
Fourier serin expine ion ip the wave niater and 
frequency. This font of the velocity potential 
Mrutts nonlinear interactions between M j*e 
ninvnlcs and can deter ibe periodic waves that 
defes* with propagation Umt mm) n veil n 
5io»ei type wires. The unique feature of the 
EAW naves Is that part of the energy In each 
hirantc enponant Is trinsferred fra* the 
Tower to the hlsher frequencies and vice versa, 
the outward effect of the nonlinear Interac- 
tions it the I it Ion anddaradulatlon of the 
wives as Uwjr propagate. The changes In wave 


shape if feel the wave tlnoatlu accordingly, 
and aiaopiei are presented to illustrate Ms 
point. Also, on Iho belli of euepTos Ue EHP 


volution for Stokes waves is shewn superior In 
accuracy to the well know stout 1 V solution 
Jut fn Close agrceeenL with other higher order 
Hotel wave procedures, 
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prelicted by that tr.eoty it tnen crltlctUy isse- 
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e«n te aatli factory for uavaa nighar than 3 0 - 1 Of 
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GBSFAVATIOHS OF WATEg PLOW STTTH HIGH RESOLUTION 
DOPFllP SONAR 

R. Ih.ralitB (Uni van icy of Hlaal, Roaanatlal 
Sen sot of Narina and AnospharU Sclanca. 4600 
Ricfeanbadev Caussvay, Hlaal, Florida 33149) 

A coherent pulia Doppler aonar with a few csn- 
cl outers range remluilon provide* affect tva 
□sal coring of alow water velocity with excellent 
roaoiutlun. Tl.a arparlnanta prssastad In the 
papoc win conducted with a sonar transducer 
M4Ur.g on the floor or a waterway Influenced 
h> ildsl affiicte with tha transducer producing 
a bean ill led fron thu hotltoncal. All th* re- 
adies an shown In tha fora of Doppler Spectra 
L nm.naod of rndlal velocity eatleaui separated 
bv o few ta/n, which are proaanted ai adjacoot 
rjnga gatoa ipaced hy 4.J or 9 ca, a0 that a 
vertical profile of korleontal velocity exrond- 
Ing rrnr the wotejvsy boccno to tha water nut- 
.mm 1 " J"‘ vcd fMB ‘he data. Continuous oonl- 
tftlns of ihcse profiles shove eonaldorablo de- 

MU in iho ewolutloa of tha ehb/flood charac- 
ter Is tirs or the flow during tidal cycle*. 
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3 ^,5 W3flS ' 3lniW HOWIUTIOH ST SURFACE 
UtNbSi QOASRE OBSERVATIONS 

T. V. Tboapaon (Planetary Sclanca institute, 
Scl*nc*A p pli e *tlon , 1 Inc, , Paaadena, CA 91101), 

U. E. UalaiBan, and P.l. coasalas 

Sunt radar obaarvitlona of tha Gulf of Alaska 
by thi Synthetic Aperture Radar (IAX) and tha 
™ Heattarnnatar (BA8B) Indicates that 
L-hMd hickscsttsr l. aodwlatad hy wind speed and 
poaalbly hy wind dlcectlm. In psitioular, V 
band radar croea-aaction of tha ociaa at 23 °+ 1 ° 
■ngla of laetdonca ia related ta wind spesd ud 
d tract loa by the following, P 

e"at*[Hb«i (24)] " 
vhara 0° 1* L-bahd radax erpaa-aactlaa. 0 1* 

X 1 ?* If!"?*. 4 i* wlnd-jadar angle, a la 0.3 *■ 
0.1, and k in 0.05 4 0.05, This rpUtlonnhip ' 
■UftMti (hat I covilutlca 6f Sum 8AK and* 
ScnMaeoMtsr data nay yield high resolution upl 
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Circulation in the 
Coastal Ocean, Part 3 

G. T. Csanady 

Woods Hole Oceanographic Institution 
Woods Hole, Massachusetts 

This paper Is the last of three parts. The previous two parts were 
published In Eos January 13 and February 3. 

Shelf Circulation as a Boundary 
Layer Problem 

The simple models of shelf circulation components dis- 
cussed so far were based on the coastal constraint assump- 
tion and longshore uniformity. This Is clearly restrictive: how 
far irom shore the coastal constraint is valid is itself one of the 
important questions in shelf dynamics. A longshore sea-level 
gradient constant In space and time is evidently not a realistic 
assumption over larger pieces of the cosstilne. The focus of 
much recent work on shelf dynamics has been on determin- 
ing the mechanism that allows longshore sea-level gradients 
(o exist along open shelves, and the distribution of such 
gradients. The excitement of finding answers to such ques- 
tions is still fresh for those of us Involved in the exercise. 

In a simple approach, It is reasonable to neglect the small- 
scale variations of shelf topography or of forcing in the long- 
R shore direction and to foeps on such physical influences as 
changes In coastline orientation or wind stress varla- 
**isH ftnihe scale of weather systems. It is then still realistic 
to regard the coastal zone of Interest as a narrow boundary 
region ofalarger-scale circulation pattern. An appropriately 
simplified equation governing coastal sea levels now takes 
on the form of the heat conduction (or diffusion) equation, 
according to which any sea- level perturbation spreads out in 
the offshore direction, proceeding In a cyclonic direction 
alongshore. The theoretical model thus predicts the forma- 
tion of an Inner-shelf boundary layer which thickens in one 
specific longshore direction only, and that is In the direction of 
long-wave propagation. 

The rate at which the frictional coastal boundary layer 
grows (related to the effective horizontal diffuslvity for sea- 
level perturbations) Is proportional to the bottom resistance 
coefficient. In typical cases, a disturbance comes to occupy 
the entire shelf width (order 1 00 km) In a longshore distance 
ol order 2000 km, which is comparable to the scale of weath- 
er systems or to continental dimensions. Much closer to the 
source of the disturbance (which may be simply a change of 
coast orientation), its effects remain confined to an inner- 
shelf boundary layer. 

The boundary layer model allows considerable Insight into 
Ihe mechanism of longshore pressure gradient generation by 
such local influences on a shelf region as longshore or cross- 
shore wind stress distributed In an arbitrary way. Figures 1 
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^ ® aa ’| ava, ^ 3lri butlon over Idealized shall wtlh sloping bottom due to sinusoidally varying longshore wind. Stress is maximum 
positive (toward posftlve y) at center, ky = 0, maximum negative alAy = ±tt. Longshore pressure gradient largely opposes the wind 
stress, but tha pressure field decays with a typical offshore scale of 10-30 km. (From Csanady [1978].) 


and 2 Illustrate Ihe effect of a sinusoidally vaiylng longshore 
wind on a long, straight shelf ol constant slope, with the deep 
ocean supposed ‘Inert.' The first of these illustrations shows 
that a varying longshore wind sets up a coastally trapped 
steady pressure field akin to a topographic wave. If the long- 
shore wavelength of the forcing Is 1000 km, a typical value of 
the bottom resistance coefficient results In a trapping width of 
50 km, i.e., trapping In a moderately narrow nearshore band. 
The dynamical role of the peculiar pressure field Is elucidated 
somewhat by the transport streamline pattern of Figure 2. 

This figure shows the transition between the region where 
the coastal constraint Is valid, and the longshore force bal- 
ance Is between wind stress, bottom stress, and longshore 
pressure gradient, and an ‘outer-shelf region where the total 
transport Is only what flows onshore or offshore in a surface 
Ekman layer, so that most of the water column is quiescent. 

Figure 1 shows that a specific distribution of surface levels 
Is required to bring about the required balance of forces and 
that this is associated with a peculiar distribution of interior 
velocities over the inner shelf. Certainly physical Intuition 
would not lead one to expect such a distribution. Of particular 
practical importance Is the model prediction that the cross- 
shore transport can be ol significant magnitude as close to 
shore as 10 km, depending on topography, forcing, etc. The 
Inner-shelf longshore current transports varying amounts of 
fluid, accepting the inflow from a surface Ekman layer further 
offshore, where the longshore wind stress drives it shore- 
ward, and supplying the outflow, where the longshore stress 
is oppositely directed. 

In a qualitative application of this model to realistic coast- 
line geometry, one may think of longshore variations in forc- 
ing as being due to changes of coastline orientation. The cal- 
culated results suggest that the flow accommodates ttselt to 
such changes within an inner-shalf boundary layer, with the 
outer shelf not being affected. The open circulation cells as- 
sociated with the flow adjustment should have considerable 
practical Importance as a mass exchange mechanism. 

More complex wind fields lead to more complex solutions. 
Whatever tha details, however, the parabolic nature of the 
governing equation and the effective horizontal dlffusivlly re- 
lated to bottom friction govern the character of the solutions. 
Different driving forces may be thought of as driving different 
components ol shelf circulation that are simply additive. 

The effects of variable cross-shore wind stress show some 
interesting effects not revealed by the previous Illustrations 
(Figures 3 and 4). The sea-level distribution is characterized 
by something like wind setup, showing a drop in levels near 
the maximum offshore wind and a rise near the onshore wind 
maximum. However, surface-level gradients are only signifi- 
cant within a coastally trapped band, which should have a 
typical width In practice of 10-30 km. Outside this band, the 
cross-shore wind stress Is balanced by Ekman drift, as in the 
deep ocean. However, the Ekman drift in this case Is not con- 
stant but rather has convergent and divergent regions. Over 
a sloping shelf, this leads to massive onshore flow (outside 
tha region where setup la Important) where the surface layer 
Is divergent, offshore flow where It is convergent. 

A potentially Important forcing affect on the shelf circulation 
Is the pressure field Impressed by the deep ocean. In the 
boundary layer model, this appears as a boundary condition 
at the outer edge. A longshore pressure gradient Impressed 
at the edge of the shelf affects tha entire shelf much as the 
tree-stream pressure gradient affects a laboratory boundary 
layer on the reasonable supposition that the longshore scale 
of such a gradient Is comparable to oceanic dimensions. 
Such an 'Impressed' pressure gradient Is thus more or less 
constant with distance from shore and leads to effects as dis- 
cussed earllsr In connection with the parallel flow shelf clrcu- 
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lation model (Figure 6, part 2; Eos, February 3). 

The effects of variable freshwater inflow are also easily 
treated with the aid of the boundary layer model. Freshwater 
inflow Is concentrated in major rivers, and even If each of 
these becomes affectively distributed over a few hundred 
miles of coastline, there are Important variations in the rale ot 
Inflow between, say, the northerly and southerly pari of conti- 
nents. Such variations are responsible for longshore density 
and, hence, pressure gradients, which may be significant 
producers of shelf circulation. For example, if the density 
changes by 1 part In lOOOover a longshore distance of 1000 
km, over a water column 100 m deep, a longshore sea-level 
Blope of 10 -7 results (1 cm In 100 km), which Is of the same 
order as longshore gradients that are due to othercausos. A 
slope of this magnitude should drive massive longshore flow, 
according to the boundary layer model. 

Over the Mid-Atlantic Bight, tho observational evidence 
suggests that no significant trapped cells effect the moan flow 
beyond the 30-m Isobath or so. The key driving force, the 
longshore pressure gradient, Is then very likely a deopwaler 
effect, Impressed upon the shelf by offshore oceanic gyres. 

At Ihe edge of the shelf this longshore gradient is certainly os 
large as it is closer to shore. 

The magnitude of the longshore pressure gradient is not 
constant in time, however, but is subject to dear seasonal— 
and perhaps longer-term — variation. An interesting aside is 
(hat at the lime ol tho Argo Merchant oil spill off Nantucket 
Island (December 1976), the usual southwestward driving 
longshore pressure gradient was fortuitously absent, and the 
water column was moving eastward under strong northwest 
winds, taking the oil spill eastward and out to sea. 

One factor contributing to longshore sea-level gradient, at 
least in the northern portion ot the Mid-Atlantic Bight, appears 
to be freshwater influx further north, notably in the Gulf of 
Maine and the Gulf of St. Lawrence. According to the bound- 
ary layer model, longshore variations of freshwater influx 
over such a long range (order 1000 km) affect more or less 
tha entire width of the shelf, which would make their effects 
difficult to distinguish from deepwater gyre effects. The mag- 
nitude of the longshore pressure gradient that Is due to ob- 
served density variations may be estimated to be 1 cm in 100 
km (10~ 7 ) during the spring runoff period only, and a much 
lower slope at other times of the year. This effect may partly 
explain the seasonal variation of the longshore gradient. 

Over the inner shelf, evidence for the theory that trapped 
cells affect the long-term mean circulation pattern comes 
from nearshore studies in different locations. These show dif- 
ferent magnitudes of the longshore pressure gradient. Near 
the ‘apex’ of New York Bight, such local variations are partic- 
ularly clear. The details ot these trapped cells have not been 
elucidated so far, at least not in connection with a long-term 
mean circulation pattern. On the other hand, there is clear 
evidence which shows that trapped pressure fields accom- 
pany storms. 

Storm Currents over Atlantic -Type Shelves 

From an economical point of view, the most important 
problem in applied oceanography Is the prediction of storm 
surges, which Irom time to time cause tremendous damage 
along coastlines adjacent to broad continental shelves such 
as the North Saa, the U.S. Gulf Coast, and the East Coast. 
Consequently, numerical models are well developed for the 
prediction of coastal sea levels associated with hurricanes 
and extratroplcal storms. These models have been calibrated 
empirically and today constitute a useful practical tool. They 
do not, however, give a particularly realistic description of 
storm-driven currents, at least not without considerate further 



about 25nnu? c *° ud8 < was taken over the eastern Pacific Ocean, 
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development and calibration. In any event, the predict tons of 
the models are almost as complex as the observational evi- 
dence. and It is desirable lo understand the contribution of 
storms to the circulation problem In terms of simpler con- 
copis. 

Strong winds acllng over shallow water rapidly establish 
frtotonat aqu.i'brium flow, so that thfs aspect of the circulation 

tEJJT J*l Sl n P p 1 roa . ch °d by way or stoady slate models, 
i nectosstoal models of hurricane surge aro of this kind 
[ Frooman e t at. 1 95 7: Bretschneider. 1 966J. Allhough wave- 
iiko resurgences ere sometimes Important, the bulk of the 
S n S [? S ? a 0V ? 1 rlBe at,ribu,abk) lo storms can be explained 
s a fl ’ coas,a,| y t,a PP« d pressure field. Associat- 
ed wdh this pressure field are intense longshore currents 
which are generated by storms, presumably giving rise to 
large particle displacements. Boicourt and Hacker f 19761 

,hal mos ‘ of ,h0 meQn southwestward 
n Bay in lh ® Mid-Atlantic Bight is gener- 

eas ! 0r,ies ' Vividly illustrated in their pa- 

se^°curren^ USG ° progrossive v®® 1 ®' diagrams of ob- 

_ S,a!e mod01 ’ coastal sea level rise is due to two 

o ffects. setup in response to onshore wind and geostrophto 

re^s Frnmt^ 3 an ? e J^ CoriollS f ° rca oM °ngshore cur- 
0 ^' s . P° inl of view o( the circulation problem. 

^ V0,S , l re l ? cid0n,al ' but of course longshore gra- 
d«nts ol sea level that form part of a trapped pressure field 

n^ r nr«i? rm . 3,feCt ,h ® intenslty of tong shore currents. Of 
g eat practical importance lor mass exchange are ihe cross- 

fr^mirf 0 rans m , , hs open clrC0| alton cells associated with 
trapped pressure fields. The simple boundary layer models 
discussed above have shown that the longshore scate 

lbe to^ng by wind is of key importance in 
SltoUlT 9 lhe , c,rculatl °n panarn. Storms of small spate" 
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Extralropical storms have typical scales oil 000 km and 
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// component of the wind that causes a setup to one side of the 
is eye, a set-down to the other side. A similar effect Is revealed 
" by the boundary-layer shelf model acted upon by variable 

cross-shore wind, the sea-level distribution tor which Is 
shown in Figure 3. Figure 4 shows the corresponding slream- 
f line pattern. The equivalent of the eye of a storm is located in 
both figures to the right of the center, where the cyclonic curl 
of the wind stress causes substantial onshore transport. The 
coastally trapped pressure field Is Instrumental in deflecting 
* the onshore flow in a longshore direction and causes strong 
longshore currents without any longshore wind. In an actual 
storm, of course, the Important effects of longshore winds are 
, S f. superimposed on this pattern. 

ium The longshore component of the wind In a storm generates 

i a pressure field that generally opposes the wind stress, and 
rl- hence Ihe longshore current close to the coast (cf. Figure 1 ). 

«- Summing the effects of cross-shore and longshore winds 
causes partial cancellation of the longshore gradient In the 
case when the storm center is located offshore. With the 
storm center over land, Ihe pressure gradients add up, both 
If opposing the direct driving force of the wind. The relative 

strength of the longshore gradients produced depends on the 
r spatial extent of the storm. For a hurricane (small diameter), 

^ 05 tb0 cross-shore wind effect dominates, as empirical data 
r f o show in Figure 5 above. The longshore elevation gradient 
£ that Is due to longshore wind Is relatively more Important for 
< an exlratroplcal storm of large diameter. 
f ,n the Mid-Atlantic Bight, exlratroplcal storms that have 
f f * 5 the,r centers well lo the south of the Bight produce vigorous 

7T southwestward flow, while storms with their centers well to 
J the north, although they apply Intense local wind stress di- 
rected lo the northeast, produce little net flow because their 
effect Is balanced mainly by an opposing sea-level gradient, 
i in The phenomenon may be explained If one supposes that In 

such larger storms the cross-shore and the longshore wind 
effects are roughly equal as far as longshore pressure gradi- 
ent generation is concerned. With the storm center offshore, 
nearly complete cancellation may then be expected, while a 
particularly strong gradient should oppose the longshore 
wind stress when the storm center is well to the north. 

Mean Circulation of a Stratified Fluid 

n In discussing the development of wind-driven transient 
flow in a stratified fluid, II was noted that the Isopycnals rise or 
sink in a relatively narrow nearshore band that Is scaled by the 
i- Interna radius of delormalion, and they undergo large vertical 
® V0n und0r modest wind stress Impulses. If a 
steady stale flow pattern Is eventually approached In such a 
2*J 0 ' ,he l9fld0 ncy to vertical Isopycnal displacement within 
he same nearshore band should persist and must be coun- 
teracted by dfsstoeUve processes, mixing, and Internal fric- 
fon. A steady slate pattern of upwelling ordownwelllng circu- 
lation then comes into existence in which the vertical advec- 

farri fa Ure a ? d ?? ,lnity ,s balanc8d by mixing across 

|S l a l^^ s P pyc !?? ls - Modeling of the flow and pressure 
fields associated with similar phenomena Is greatly ham- 

InTstatllted Sf undera,ar| ding of dfssipliive processes 
in a stratified fluid. In a recent review article, Allen [1 9801 

J22J5S! 5? simllar model s,udiss ar ® a” more or lessun- 
mSo 1 !?; ,hl8 : eaBOn ; Al the sama ‘'me, however, these 

S ^ S J; 0a/ t y show toal a boundary layer of a scale of 

batonS' SS? ° defor mat[on may well accomplish mass 
balance closure in somewhat Ihe same way as the frictional 
boundary layer over a slope (Figure 2 or JuTSSS, 
Ekman iransfiort over some portions of the coast and sup- 9 

plying It over other portions. p 

Given the absence of a realistic parameterization schama 

s^desTste^k?M Pa,IVB processes In a almtlfled fluid, the 
teK ™ Jf ,fl !! IOfe ,h0m and construct a steady dreu- 

tobon model without friction and mixing. In the absence of 

mixing and Friction, the fluid conserves potential vortlcltv and 
calculated without dS^ W b® nd 

TnSi! h !°T patt0rn ls illus trated in Figure 6. 9 
In this Illustration, the total transport equals the Ekman drift 

3 *2 S 0deL A,onfl continental slopes, In particular a 

0( longlife lsavallabletor ^^evel^men. 
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Fig. 6. Steady transport streamllna pattern In two-layer fluid con- 
tained In a 5:1 rectangular container acted upon by steady wind. Sur- 
face-level distribution Is flat In the center but Is characterized by 
strong gradients In a coastal boundary layer (scale width, the Internal 
radius of deformation) both cross-shore, for geostrophlc balance, 
and longshore, opposing the wind. (From Csanadyartd Scoff 
L1974J.) 


f Ponded to a pressure gradient not quite sufficient to balance 
the wind stress. The north shore pattern was, however, dras- 
tically different, and there were also other complexities which, 
for the present, remain unexplained. Part of the difficulty Is 
probably that long-term fixed-point mean currents do not re- 
flect particle velocities and are physically more or less mean- 
ingless. 

Many observations of currents, densities, etc., are avail- 
able during the summer (upwelling) season off the Oregon 
shelf, and from these a seasonal mean circulation pattern 
tofy be P ,0 cod together [Huyer et al., 1 979; Mooers etal.. 

The longshore components of mean velocities are south- 
ward at the surface, strong above the Inclined density fronl. 
and northward below the surface In depths of 100 m or more. 
The mean velocity of the coastal jet is of the order of 0.3 mis. 
rne northward flow below is referred to as the poleward un- 
dercurrent, and this appears to be trapped over the upper 
slope In depths less than 500 m. 

Cross-shore velocities present a more complex picture end 
nave been the subject of considerable controversy. Some of 
his was no doubt caused by a confusion of Eulerlan and 
Lagrangian means, an acute problem In an upwelling zone 
where some fixed point current meters sample widely dif- 
ferent water masses In the course of upwelllng-downwelling 
events. What Is not In doubt Is that over most of the water 
column the cross-shore velocity Is directed shoreward mosl 
° f * he t,m ® and has an amplitude of about 2 cm/s. Across the 
100-m Isobath, this Implies onshore transport of about 2 
m /s, or about 3 times more than the offshore Ekman trans- 
port at the surface associated with the mean wind stress. 
There Is also some offshore Ekman transport In the bottom 
boundary layer of the poleward undercurrent, but It Is very 
unlikely that this Is sufficient to maintain two-dimensional 
mass balance by transporting away most of the onshore flow 
mat arrives throughout the water column. Various studies 
nave also convincingly demonstrated that some of the wafer 
drawn from deeper levels Is heated at the surface and sinks 
along Isopycnals of the pycnocllne when the latter Intersects 
, rea sud aw. This Implies offshore motion along some 
isopycnals, but It Is not clear whether the quantity Is sufficient 
to affect the cross-shore mass balance significantly. 

A tong-term mean onshore velocity of about 2 cm/s, con- 
de Pto, Implies a longshore sea-level gradient of 2 
a ' 1° ■ dr y lng northward. A longshore gradient of this sign 
andmagnltude may also be Inferred from the density field of 
the North Pacific [Reid and Mantyla, 1 9761. In the yearly ay* 
erage, this gradient Is confined to latitudes south of 38“N, 
in the summer It extends to 44°N, and thus encompasses the 
Th ® cr °88-shore sea-surface slope associated . 
with he density field extends to about 100 km from the short. . 
^9., it coincides with the poleward undercurrent. The long- " 
2?®' , 8,ope ,s associated with a corresponding 
pycnocllne slope, more or less as In the simple model of Fig- .: 
ure e. The longshore momentum balance of the poleward ' . .. 
undercurrent Is thus dominated by a northward driving prt* : 
nnLt 9ra{ J em ?? al ,8 ba, anced In the Motionless Interior by • 
iai | or ® ® ow - Where the onshore flow runs Into the conflnpj' 
1 8 ?P 0 ' a northward current develops, with associated bot- 
longshore Isopycnal slope along the ytesl ; 
°1 North Ameripa Is apparently part of a larcjelf-ecale / ■' 
# ,he North Pacific to wind stress. The under-, v 
cument transports relatively warm and saline water northward. 

over a considerable range of latitude. /: . 

,ayer8, P^hore wind-driven Ekman drift Is : 
compensated by onshore flow In a layer of about 30 m depth. 

ycnocline. Onshore flow to ... 

partly in the bottom bound* . 
but thls;clrcu|atibn Is con* 
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mass balance. The rest of the inflow Is presumably accom- 
odated in an intensified boundary current in a rather more 
complex situation than Figure 6 Illustrates but nevertheless In 
the same general manner. 

Conclusion 

The later sections of this article have Increasingly focused 
on long-term, larger-scale flow phenomena, which are at best 
partially understood. The mean circulation problem clearly 
requires a further study in all three environments discussed 
here, as well as In even more complex cases, such as seml- 
endossd basins. To quote another conspicuous gap in 
knowledge, the summer circulation over the East Coast con- 
tinental shelf shows complexities that, at present, appear 
completely puzzling, Including a bottom-trapped cold band of 
water flowing along the outer shelf, the water supply for 
which seems to originate in the Gulf of Maine. On the other 
hand, we seem to possess a fair understanding of short-term 
transient flow events over the Inner shelf. 

Incomplete as our present state of knowledge of coastal 
circulation may be, It clearly provides a much better basis for 
assessing the environmental impact of various human actlvl- 
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Four years ago, Frank Press came to Washington to take 
on what amounts to the position of chief scientist for the 
United States of America. He came to serve a new Presi- 
dent a9 his personal science advisor and to be director of 
the Office of Science and Technology Policy In the Execu- 
tive Office of the President. As a new administration takes 
over In Washington, Frank Press has returned to MIT for a 
brief respite before assuming, on July 1. 1981, the presi- 
dency of the National Academy of Sciences for a 6-year 
term. 

When Frank Press arrived In Washington in early 1977, 
he was relatively unknown In political circles. He would 
have to become very well known to the President, to mem- 
bers of the House and Senate committees, to the Office of 
Management and Budget (OMB), to representatives from 
Industry, and to all departments of the executive branch of 
government. Frank Press leaves office not only very well 
known but very well respected as an apolitical human who 
seived effectively among politicians. 

His own views of his time in Washington are provided In 
r0C0nt articles In Science magazine (January 9 and 16, 
1981). On his last day, in his third-floor office overlooking 
ine north lawn of the White House, Frank Press took time 
out to describe to us a few of the high points of his last 4 
to muse on the future for geophysics, 
in Washington, Frank Press played two distinctly different 
nut intertwined roles. As the President's science advisor, 
ii rank Prs8a h0d to put his abilities and those of the sclen- 
i r immunity at the service of the President. In this era it 
s nard to envision a piece of legislation or a regulation that 
08 require scientific Input. It Is equally as hard to 
«iSa sclence from economic, regulatory, or defense Is- 
p „ As director of the Office of Science and Technology 
W (OSTP), Press dfd not deal primarily with science or 
antlsls but rather with Issues that affected science and 
_ii 0nc f Policy and with individuals who handle these Is- 
haauihi rapport he established with OMB contributed 
v iiy to his success. Concepts in government, no matter 



reer has been a leade r throughout his ca- 

Sela'mninAi ■ at 800 33, h ® became director of the 
Technnu 9 ii Laborator y of the California Institute of .. 
ofXS y ’, H9 waa e| ected to the National Academy ■ 
nla aciJif 8 . fl 1058 * In I960 he was named CaHfor- 
by Ufa mi 8 , tbe year « and In 1 962 he was honored 
younn rlT 89 , , ne aa one of the i 00 most Important .: 
Sffd ? the Unltad state8 - ln 1985. he as- ‘ .. 
Earth anH d, 1 ^rfaanshlp of MIT’s Department of 
Preaidam <S ap ? ary Sc| enceTand he served as AGU •' 
meroua 1974 to 1876 - He has received hu- •' .- ' 
manta ,. 8 and: medals for his .scientific achieve- 


mill h oMh WaS av f llabla a ,0W y ears ago. Present policies and 
rules of the regulatory agencies do not reflect this, presum- 

fntBriimn E? 8cl0ntlfl0 und0 rstandlng has not yet been trans- 
ateo into the engineering science of pollution modeling, at 

east not at the necessary level of sophistication, l.e. , focus- 
Ing on the probabilities ol undesirable events rather than on 
such slmpl stlc measures of nuisance or hazard as the ’mean 
concentration of a pollutant, whichever way the mean Is de- 
fined. it should be well within the realm of possibility to devel- 
op the more advanced pollution prediction models required 
and to distill from Ihe science of coastal circulation the quan- 
titative Inputs necessary for these models. 
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how noble or valid, become no more than bureaucratic pa- 
per If funding does nol support them. A sympathetic Presi- 
dent and an effective science advisor/OSTP director were 
behind the fact that science and technology funding fared 
very well during the past few years. 

In addition to Issues and concepls the Implementation of 
scientific programs within the federal government and ol 
programs that rely heavily on scientific Input were Influ- 
enced by Press's advice on the selection of key personnel. 
His quickly established credibility made it automatic to turn 
to him, and he In turn consistently surveyed the scientific 
community for opinions and advice both on Issues and on 
personnel. He canvassed individuals and went to various 
scientific and technical organizations, including societies, 
for help. Press commented on the role of some of these or- 
ganizations. Some were effective lobbying groups; others, 
such as the American Physical Society, prepared excellent 
analytical reports: and still others were like the AGU, with 
which he had essentially no formal Interaction during his 
term In the White House. Although societies in the earth 
sciences have not prepared public policy studies, such as 
the well-known ones prepared by the American Physical 
Society and the Academy, he sees that there may be such 
a role In the future for AGU. 

Extraordinarily high-level consideration is required by the 
far-reaching Implications of so many issues that are closely 
related to science. Press commented on various space 
missions and about policy-related Issues ranging from 
recombinant DNA to energy policy. Two programs of par- 
ticular Interest to geophysiciBts are synfuels and ocean 
margin drilling (OMD). Press noted that the U.S. has suffi- 
cient energy resources available but not instantly so. To ini- 
tiate either significant synfuel production or an ocean mar- 
gin drilling program, the federal government must support 
and protect the undertakings. However, neither will function 
well unless It Is ultimately In the hands of industry. 

The federal government role is esssnlial because, in the 
case for synfuei development, for example, an oil cartel 
could adjust and chop prices In ways that would cripple the 
Incipient industry. In the OMD case the payout Is likely to 
be decades away, and the research could be put ofl. Indus- 
try requires a sharing of the cost if It to to do the work al an 
earlier stage and thus to bring in knowledge In order to 
clarify the country's future alternatives. The OMD program 
would be politically dead today if Frank Press had not been 
able to bring together government and industry. 

The routes by which scientific and technical Issues travel 
from conception to implementation in the government di- 
rectly Influence the outcome. Al the highest levels, individ- 
uals’ backgrounds, skills, and prejudices can become all 
Important. Frank Press was fortunate. His old friend and 
colleague Harold Brown was secretary of defense, smooth- 
ing the way for an extraordinary collaboration In that key 
area. He was not without other scientific colleagues In high 
places: for example, AGU members Hans Mark, secretary 
of the Air Force; Robert Frosch, administrator of NASA; 
and William Menard, director of Ihe U.S. Geological Sur- 
vey. Press worked closely with OMB on the science as- 
pects of departmental budgets. He remarked that whenever 
the secretary of a department, for whatever reason, was 
behind an Issue, the way was clear and everything flowed 
smoothly. But If tor any reason the secretary was not posi- 
tive, the Issue was completely dead. Among the govern- 
ment agencies, Press singled out for special praise the 
U.S. Geological Survey under William Menard— a highly ef- 
ficient and thoroughly professional scientific organization 
that Press feels has received less than the credit due It In 
the past several years. 

in looking at where geophysics Is headed In the next few 
years, Frank Press talked about a golden future, a future 
full of opportunities In science and opportunities for employ- 
ment 8pd new careers. He cited the hew liaison between 
geology, geoirfiyslcs, oceanography, and the planetary sci- 
ences and the overriding Importance of these area? In deal- 
ing with the critical natural resource problems that the na- 
tion and the world face. New techniques and scientific dis- 
coveries will keep excitement In geophysics at a high pltdh 
for many years.:He mentioned specifically the new seismic 
rieflecflon profiling, such as. the COCORP program; hot wa- 
ter circulation In the ocean ridges; the Venus Orblter Imag- 
ing Radar and the Galileo space missions; and high-pres- 
sure research as contributing to this excitement. As Press 
spoke, one sensed perhaps a bit of envy for.the ypurig sci- 
entist wild has before him such extraordinary opportunities 
to contribute. i, : . ... • _ 

, .; | n talking to Frank Press one forniB a picture of an.effec- 


EOS. vol. 62, no. 8, February 24, 1981 75 

Boicourt. W. C.. and P. w. Hacker, Circulation on the Atlantic conti- 
nental shell of the United Stales, Caps May to Capo Hatleras. 
M6m. Soc. Roy. Sci. Liege. fi(X). 187-200. 1976. 

Bretschnaldor, C. L. , Engineering aspects ot the hurricane surge, hi 
Estuarine and Coastline Hydrodynamics, edited by A. T. Ippen, 
pp. 231-266, McGraw Hill. New York. I960. 

Cssnady, G. T., The arrested topographic wave, J. Phys. Ocean - 
ogr., 8, 47-02, 107B. 

Csanady, G. T„ Longshore pressure gradients caused by offshore 
wind, J. Geophys. Res., 85, 1078-1084, 1900. 

Csanady, G. T. r and J. T. Scon, Barocllnlc coastal fats In Lake On- 
tario during IFYGL, J. Phys. Oceanogr., 4, 524-541, 1974. 

Freeman, J. C., L. Baer, G. H. Jung, The balhyalrophlc storm tide, J. 
Mar. Res., 15, 12-22, 1957. 

Huyer, A., E. J. So boy. and R. L. Smith, The spring transition in cur- 
rents over the Oregon continental shelf, J. Geophys. Res.. 84, 
6995-7011, 1979. 

Mooers, C. N. K., C. A. Collins, and R. L. Smith, The dynamic struc- 
ture ol the frontal zone In the coastal upwelling region off Oregon, 
J. Phys. Oceanogr., 8, 3-21 , 1976. 

Rediield, A. D„ and A. R. Miller, Water levels accompanying Atlantic 
coast hurricanes, Afefeoro/. Monogr., 2(10), 1-23, 1957. 

Reid, J. L, , Jr., and A. W. Mantyla, The effects of the geostrophlc flow 
upon coastal sea elevations In Ihe northern Pacific Ocean, J. 
Geophys. Res., 8J, 3100-3110, 1976. 


live team with perhaps continually changing players, Ihe 
President, department secretaries, and advisors, dealing 
with issues and broad policy matters — sometimes effective- 
ly and other times less effectively, but always with the na- 
tional Interest foremost. Much ol the work Frank Press un- 
dertook was effective because the President cared about 
science and engineering, and Ihe President understood the 
Importance of considering the Input of scientists. Frank 
Press could communicate with the President: ‘The Presi- 
dent knows what I mean when I talk about the second de- 
rivative going lo zero.' The effectiveness of Frank Press' 
service to the President and his role In strengthening sci- 
ence and engineering, two distinct areas both carried out 
so welt, depended not only on a willingness of those in high 
places to listen but also on affirmative action. Many of lhe 
people who worked with Press during Ihe last 4 years will 
remain on the White House stall. It is our hope that they 
will transmit to their new bosses, whether they be econo- 
mists, lawyers. Industrialists, or scientists, the importance 
of Including scientific considerations, of seeking oul scien- 
tific advice, and of keeping the scientific base on which this 
country grows healthy. Frank Press has established a fine 
foundation as Ihe first lull-le/m director of the Office of Sci- 
ence and Technology Policy. It remains to his successors 
to build upon it. We also expect that his successors will 
hear from him and that In his new role as president of the 
National Academy of Sciences, which is truly a role in 
which one represents science and scientific institutions, 
geophysicists will have cause to be very proud of one of 
their own. 
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Copies ol the draft Naltonol Acid Preclpltalion Assess- 
ment Plan are available for public comment from the Inter- 
agency Task Force on Acid Precipitation. The plan, which 
outlines a 10-year national research program, Is open for 
comment until April 3. It supersedes an earlier plan pro- 
,he former Acid Rain Coordinating Committee 

(ARCC). 

The national assessment program alms to Identify the 
sources, causes, and processes Involved with what Is com- 
monly known as acid rain,’ l.e., precipitation with a pH less 
nan 5.7. However, the deposilfon of acidic substances In 
tne atmosphere Is nol limited (o rainy periods; dry deposi- 
tion also occurs. Major processes for dry deposition are 
gravitational settling of coarse particles. Impaction ol partic- 
ulate aorosols. and the absorption or adsorption of gases. 

Sulfur and nltrogon oxides, emitted from automobiles and 
coal- and oil-burning power plants, usually take (he blame 
tor causing the Increased atmospheric acidity. This has 
promptod some to claim that acid rain Is a local or regional 
problem. Preliminary measurements at remote Islands In 
the Pacific and Indian oceans, however, indicate lhal acid 
ram may be a global phonomenon. 

^Position was tackled by the ARCC. which was es- 
tablished by President Carter's environmental message In 
August 1979, In September 1980. the committee issued 
draft copies ol Its 10-yonr plan. Two months before (hat 
draft was Issued, the Acid Precipitation Act of i960 was 
signed into law, creating the Interagency Task Force on 
Acid Precipitation, composed of 12 federal departments 

n !]*?SS!! clos ln Novcmbor Ihe now task force Incorporat- 
ed ARCC and. using tho ARCC 10-year plan as a baseline 
began drawing up a new plan on acid rain research 
The task force's draft is less strident and has a more 
balanced tone than tho ARCC preliminary plan, according 
to Chris Dornabo, executive secretary of the Interagoncy 

7®* , Th ® n0W drafl a,so makes fewor assumptions 
and places greater emphasis on uncertainties' about acid 
deposition, he said fn addition, more attention is given to 
understanding the atmospheric processes involved in the 
Iransporlat Ion, transforms! ion, and deposition of acidic ma- 
atmosphere, noted Bornobo. who was 
also the AGU Congressional Science Fellow in 1978-1979 

n ,™ r05earch rasks are ,hQ facus of thB P |n n Each has 
® ?2 0acy - w,h funds basted expressly for research, 
and each has agencies that contribute to the work. NOAA 

the d rewArSl ,h n Ths agency is charged with leading 
the research on analysis and assessment of nalurar re- U 

3G Ti. d ®E 0si,lon ar <d the research on atmospher- 
c processes. The Environmental Protection Agency (EPAi 

° n aqua1ic ,mpacls of ,hQ acid deposition 1 
control technology, and the assessments and policy analy- 

rJ*Rmh Panm0nt f i Energy 13 s,ated as the foad agency 
□ research man-made sources, while the Department of * 

Lrtrt e e K°. r headS lhG work on ,he deposition monitoring of 
acid substances and on the effects on materials Research 

wlture eSWal imPaC,S * S assi9ned 10 ,he Department of Agrt- 

,he draft can be obtained from Chris Bernabo 
Executive Secretary Interagency Task Force on Acid Pr* 
crpilatton. Council on Environmental Quality 722 Jackson 

20006 A, ‘ 

the draft plan should be directed to Bernabo. 

The task force is cochaired by NOAA, Ihe Aarjcultura Db 
P articipating a're ninel"*/ 
ai departments and agencies: the Departmenls of Com 

Stile 9 ihecSfniMo^F Heallh and Human Services. and 
oiaie. the Council on Environment Quality NASA the 

' h8 Tenn'ess^ 


H Gas: Captured at Last? 


cause it emits highly defined freauenp?ei «? a ^ 0r cocks be ' 
Practical! "wKStt 8 !' . as 8 fuel. 

ZZ -n ,C hy ' 

. ** cryogenic range between 8.18 land 0 X'Hq- 


uid helium (helium I) changes into the so-called superfluid 
slate (helium II). 

Helium II Is difficult to contain as It tends to creep up the 
walls ol its container and dribble away. The superfluid flows 
without viscosity or damping and can pass through small 
holes and membranes that are Impermeable to other liq- 
uids. The superfluid state Is evidently the finite temperalure 
ground state of zero momentum predicted theoretically by 
Einstein, and thus study of the properties of liquid helium 
fha! has ‘condensed’ Into Ihe superfluid state could offer a 
unique examination of quantum theory. Problem Is, super- 
fluid helium atoms Interact strongly, and the Interactions 
prevent analogy with theoretical quantum states. Modern 
theory cannot provide a description of a strongly Interacting 
liquid such as helium. Monatomic hydrogen, however, 
could provide a better case for comparison with numerous 
theories. 

The Importance of the availability of atomic hydrogen gas 
in the laboratory is thal the results of Its study may allow a 
definitive experimental veriflcallon of the relation between 
the superfluid state and the state predicted by Einstein 
(known as Boss-Einsteln condensation). Hydrogen Is pre- 
dicted to remain a gas, even at <TK. Being a gas. Its densi- 
ty can be reduced so that the Interactions between atoms 
are weak enough to place Its behavior within Ihe precepls 
of modern theory. 

Atomic hydrogen actually has been known for many 
years In the laboratory, but In a highly unstable form pro- 
duced by the dissociation of molecular hydrogen in an elec- 
trical discharge. The new process of producing atomic hy- 
drogen utilizes a magnetic field (hat draws Ihe atoms like a 
oar magnet; those with Ihe lowest energy state are drawn 
lo the strongest portion of the field. The process feeds hy- 

S®!" al 5 m3 l ! rom an Metrical discharge into a cryogenic 
ce^ placed with a superconducting magnet. The hydrogen 
gas can now be held in Ihe cell for indefinite periods. 9 

fanev k h P fl 0 B ri nn. n i S Wi,h flt °2 c hydr °9 0n are stHI in their In- 
SCSEJiSf b66n poss,b,e yet t0 produC0 8 gas dense 

sS 9 WhflM« 0 hff Jp0ri ![' id prop0rt,0s thal 0 te amenable tor 
being attempted Is to increase (he density 

£"2 10 ' Vyhen ,hal happens, the fruits of this V 
oreaklh rough may be realized .— PMB © 


Ar@ There Options for Nuclear Waste? 


T. he probl8ms 01 storage of nuclear wastes are reachlna 
h« °h 8 ' A,lh0U9h conced| n 9 that a measure of 9 
■ora S n 0atJ . sed ‘ h a ‘enormous emotion’ ol 

interdisciplinary Science 

ha™ ai. 198 ?' h bottom ,inB 18 that nuc,ear wastes 
g h „.®^ ri 9 end continue to be dumped Into the oceans and 

Sf a l a f k 2 9and ,0akab,e containers on (he surface, 
mere Is a fear among members of the nuclear enqineerina 

tas m has V D a?ad h |? S oin' Under r8Cenl 9° vem ™n? restrlc- 
nas pac ? d ,tself in a compromising position on the 

T l6ar poW0r « 08 - One area of con- 
cern is that of nuclear waste disposal Other country am 

"ft* ■» sa ™ problems and fears. For Sampte f n 

zenS' hlQ R h PUb,IC ° f Gefmany th0 t0r m “Enstorgungs- 
™nr!S m ^ been co,ned t0 describe the total process of 
processing and disposal of spent nuclear fue/elemenls 

tstsr ,u k 1 con,inue8 ,o 

KS Stected to I h n 7'Jf 0 f “ ,iu only ,he 8,68 01 8 fool- 
2* SSy IhaUhe^amounts^of 1 r*L 

The necessary number of half-lives for which radloisn 
topeamustte stored Is on the order ofa‘geotoqte£ e 

nique to reS «ech- 

srrrt 1 ? 1 P fissftsa? reuse 

clear” °' maWna n ' J ' 
tell Into Ihe ZnS hSd? ifte (ho„2h^ en,la ' d ?" 8er " lh8y 

or crystalline the waste into Svnthnff 8 t , bem I lri a 9 ,a8S host • 

( CSYNROC'). ; f- 


that has both high chemical resistance and favorabte th» 
mat and other physical properties. As with the other steS, 
of spent-fuel repracssslng, continuing research on swE 
host materials Is needed. yF n0Dc 

Considering the constraint that nuclear wastes musi h 0 
stored and Isolated safely for at least 1 000 years It would 
appear that the choices are few, but this Is not necessarily 
true. Surface (or slightly subsurface) storage Is a viable oo- 
Hon. There are and will be many types of concentrated ra^ 
dioactlve materials located on the earth’s surface It mteht 
be argued that they would be In the way of human pro- 
gress and would be too accessible. Improved canisters of 
synthetic rock could be kept under control, however and 
knowledge of their existence could be transmitted to future 
generations. Their very accessibility could be an important 
factor, not only in their safety but in their possible future 
reuse, when and If more economical isotope separation 
methods are developed. The difficulty lies with the 'human 
factors, particularly public acceptance of almost visible 
storage practices. 

'In or under the surface’ includes land, oceans, and 
ocean floors. The practice of allowing liquid radioactive 
wastes to flow directly Into the sea would appear to be 
completely unacceptable at all levels. Containment, even In 
Hs presen state of development, is so much safer. It may 
be possible to drop projectile-shaped containers into the 
ocean o penetrate the sediment. There are suggestions 
currency under consideration, to place waste-filled contain- 
ers in holes drilled through the ocean sediment Into basalt 
The environmental impact of all ocean storage schemes 
may be unacceptable, however. Perhaps the best alterna- 
te for underground storage known today may be In stable 
geologic formations such as salt domes, as was first tried 
»n the U.S. in the 1950's. 

The domes are known lo persist stably for hundreds of 
millions of years and the salt seals out the Intrusion of 
groundwater. Caverns excavated In salt domes last Indeff- 
Ilely, and the salt Itself, being a good thermal conductor, Is 
a favorable sink for radioactive heat. According to a recent 
report (/SR, Interdisciplinary Science Reviews, loc. clt.) of 
tests done at the Asse abandoned salt mine In Germany, 
totally reliable techniques exist for the safe disposal of 
wastes of all levels of radioactivity. 

It appears clear that, barring public outcry and govern- 
ment Intervention, the path to safe storage of nuclear 
wastes Is straightforward, and the best options are beneath 
the surface, either In salt mines or In the shafts of excavat- 
orations Continuing research on reprocessing of 
„ .I 08 ', feuding the Incorporation of separated fractions In 

rhfimfJ « r ° C H°k ?! a ^ 8: on lhe 9 0ol °9y. geophysics, geo- 
and hydrology of suitable sites; and on the star- 

age Ss.-PMS ffl® n99ded '° provlde data aa lhe s, “' 


NACOA Vacancies Filled 


WaHnntf aI I ts we I 8 r0C0nt| y appointed to the President's 
Nj^nal Advlsoiy Committee on Oceans and Atmospheres 

+ ?. part of th0 com mtoee's normal rotation, ac- 
cording to Steven Anastaslon, executive director. Two of 
the six positions were reappointments, 
tha 0 committee, consisting of 18 scientists not working In 
the government advises the executive and legislative 

SS! on L ed ® ral P ro 9 rfl ms dealing with the oceans and 
atmosphere. Each member serves for 3 years; six positions 
become vacant each year as part of the rotation system. 

i ne committee meets about every 6 weeks. Currently 
nilw Gon8 dera,,on ,s an evaluation of the rale the oceans 
SSl W ^? nagement strategies, Anastaslon said. In 
W, U 0xamlne national goals and objee- 
mMpheres 0arCh and mana0em0nt of ‘be oceans and at- 

mifflo rl i 0n Washington, chairman of the IUGG Subcom- 
Smo JS ‘ h0 International Association of Meteorology and 
Atoiospherfo Physics, was reappointed to a second term on 
«?innar f A,M _ l8a PP° h iBd was Sharron Stewart, comrnls- 
Tho ?L h0 Texas Deep Water Port Authority, 
tho^ h! a A n0w a PP 0, ntoes are Burt Keenan, chairman of 
Inrm^ d , a ?- Ch 6f executiv e Officer of Offshore Logistics. 

Louisiana; Jay Lanzlllo, Industry represent- 
ninml? ha ham Se0 food Corporation In Massachusetts; 
S3E Tapp0r ' Pmaldent of Tapper and Company In 
Sf nd . Gbades Warren, president of Charles Warren 
thfi Snno i n Cal,, ° rnla - Warren was the first chairman of 
Ca ne? r0nm8ntat Quallly under Pr08,dent 


Saving For a Rainy Day 


v 'i‘ ’ k , . 


onu'i S 4? 0r 0ner 9y tepeatedly point to the technol- . 
nnniQ “f 0 ^ 088 at n| 9ht or during cloudy days. Propo- 
saw k 8 . ?! ora0e ^sterns can provide the neces- 

®^ b0cku P' but ‘h® critics counter that the development o! 
the afwnriu Wl1 , 8|0W ao,ar energy's growth and add to 
Bearih p^ h S h cost per Wfowalt. Now a National Re’ ■ 
The D Cobn T lt,ee adds lts vo,c ® to the Chorus.. , 
StorflnncluQio^r® of th ! Committee on Advanced Energy 
will nni HaS 0m ? says tbat the need for storage systems , 
mlrflnnno a y H 0r energy d0V0| opment, PreSnt growth (of 
2d DfiEwi U can P rocead m the short run as expeci- ; 
hv-G0nfirBHr^ ay however - vWth 'stand alone’: electric* 

Inefi " 9 sy8,0rns - Whtoh are not corf'nected to a utility 

of f0 'loe on, fhe.sun, certain regions . 

worthinnii^ Sta !f a tha l d ® not continuously attract sun 
worshippers could not depend . op; the technology as a eon- 

i-i .•* I : i:' /i.'.i-ilrV ' • • . : ' ..V . ■ • . 


slant and sole energy source; nighttime energy demands 
also require some backup or storage system. Storage is 
now limited to facilities that use excess power In off-peak 
hours to pump water Into reservoirs. That water Is then re- 
leased to turn hydroelectric turbines when demand for elec- 
tricity Is high. Geography limits this type of storage. 

The Department of Energy's ‘ongoing R&D programs on 
such technologies as underground pumped hydro, com- 
pressed air, and advanced batteries will, [f successful, fa- 
cilitate the market penetration of solar-derived electricity,’ 
the committee says in a recent report. More utilities would 
then be able to install storage systems. 

The committee recommends thal storage R&D efforts be 
focused on long-term options that will be responsive to both 
the economic and technical requirements of hlgh-solar-pen- 
etratlon energy systems. More knowledge Is needed, In the 
committee’s opinion, about the social factors— public prefer- 
ences or perceptions — that could Influence the acceptance 
of solar energy and storage systems —BTS $ 


Mountain Research 

The newly Incorporated International Mountain Society 
(IMS) will In May begin publication of an Interdisciplinary 
scientific journal, Mountain Research and Development. 

The quarterly will be copubllshed with the United National 
Univarsity; additional support will come from UNESCO. 

A primary objective of IMS Is to 'help solve mountain 
land-use problems by developing a foundation of scientific 
and technical knowledge on which to base management 
decisions,' according to Jack D. Ives, president of the Boul- 
der-based organization. ’The Society Is strongly committed 
to the belief that a rational worldwide approach to mountain 
problems must Involve a wide range of disciplines In the 
natural and human sciences, medicine, architecture, engi- 
neering, and technology.' 

'Mountain,' as used by the new society, covers a lot of 
ground. They Interpret the term to Include uplands and 
steep slopes at lower elevations, as well as the peaks and 
ranges. 

IMS expects to prepare an Inventory of Institutions con- 
ducting research on mountain areas and a register of Indi- 
viduals possessing what the society judges as the profes- 
sional, technical, and/or scientific skills applicable to moun- 
tain environments. 

Officers of IMS Include the president and two vice presi- 
dents: Corneille Jest of France and Heinz Loffler of Austria. 
A council of scientists, engineers, architects, and adminis- 
trators also guides the society. 

For Information about membership and journal subscrip- 
tions, contact IMS, P.O. Box 3148, Boulder. Colorado 
80307. S 


Geophysicists 

Thomas M. Donahue, chairman of the department of at- 
mospheric and oceanic sciences at the University of Michi- 
gan, was awarded the Arctowskl Medal by the National 
Acad0m y of Sciences 'In recognition of his fundamental 
contributions to understanding the role of solar radiations in 
me physics and chemistry of ths atmospheres and Iono- 
spheres of the Earth, Mars, and Venus.’ The medal accom- 
panies a $5000 prize. 



Frederick 


[ i £%£: f rad0ric * wI11 8erve ®8 acting director of the 

untl1 a naw dir0Ctor 18 satocted. He 
joined the USGS In 1 973 and has served as associate 
d rector since February 1 980. He has also been the asso- 
ciate chief of the survey's National Mapping Division. 

Donald F. Qatz has bean appointed head of the new at- 
mospheric chemistry section of the Illinois State Water Sur- 
vey He is a member of the statistics faculty at the Universi- 
ty of Illinois. 

James P. Qlbb has been appointed head of the new 
groundwater section of the Illinois State Water Survey He 
Joined the Water Survey In 1966. 

Gerald J. Wasserburg, at Ihe California Institute of Tech- 
nology’s division of geology and planetary sciences, was 
awarded the Arthur L. Day Prize and Lectureship by the 
National Academy of Sciences In recognition of his work 
with isotopes, studying geophysical problems ol the solar 
system. 

The following reports changes In the executive staff of 
the American Meteorological Society (AMS) and reports 
awards presented at the annual awards banquet in San 
Diego. 

Richard E. Hallgren, director of the National Weather 
Service, National Oceanic and Atmospheric Administration 
has been chosen president-elect of AMS. He will assume 
office in 1982. 

Robed G. Fleagle, atmospheric sciences professor at the 
University of Washington In Seattle, is the Incoming AMS 
president. He succeeds Robert M. White, president of the 
University Corporation for Atmospheric Research. 

The five councilors elected to 3-year terms of olllce are: 
James Philip Bruce, assistant deputy minister of the Envi- 
ronmental Management Service, Fisheries and Environ- 
ment Canada; Edward M. Carls lead, chief of the Forecast 
Division, National Meteorological Center of the National 
Weather Service; David S. Johnson, assistant administrator 
for satellites, NOAA; Norman J. Rosenberg, professor and 
director of the Center for Agricultural Meteorology and Cli- 
matology, Institute of Agriculture and Natural Resources. 
University of Nebraska at Lincoln; and Sten/ey L Ro- 
senthal, director of the National Hurricane Research Labo- 
ratory, NOAA. 

Roscoe R. Braham, Jr., was awarded the Carl-Gustaf 
Rossby Research Medal, the highest honor accorded by 
AMS. The professor In the Department of Geophysical Sci- 
ences at the University of Chicago was selected 'for his 
notable contributions in research and effective leadership in 
the study of complex convective systems.' 
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Thomas H. Vonder Haar, professor and head of the De- 
partment of Atmospheric Sciences at Colorado Stale Uni- 
versity, and Charles D. Keeling, oceanography professor at 
the Scrfpps Institution ol Oceanography, shared the Sec- 
ond Half Century Award. 

Jerome Namlas, an oceanographer at Scripps, received 
the Sverdrup Gold Medal 'for his studies of the ocean’s role 
in climatic variability. Hfs long-term dedication to large- 
scale, air-sea interaction and inspiring leadership has laid 
the basis for present progress.’ 

Stanley A. Changnon, Jr., chief of the Illinois Slate Water 
Survey, received the Cleveland Abbe Award for his work on 
the impacts of weather and climate on humanity. 

Charles L. Hosier, Jr., received the Charles Franklin 
Brook Award for outstanding services to AMS. He is a me- 
teorology professor and dean of the College of Earth and 
Mineral Sciences at the Pennsylvania State University. 

Julian P. McCreary, Jr., an assistant professor of phys- 
ical oceanography at Nova University’s Ocean Sciences 
Center In Danla, Florida, received the Editor's Award for hfs 
reviews of manuscripts submitted to the Journal of Physical 
Oceanography. 

William M. Frank was chosen as the recipient ol the Ban- 
ner I. Miller Award tor contributions lo the science of hurri- 
cane and tropical weather forecasting. He Is an assistant 
professor In the Department of Environmental Sciences at 
the University of Virginia. 


New Publications 


New Listings 


Items lisiod in New Publications can be ordered directly from the 
publisher; they are not available through AGU. 

Sedimentation in Oblique-Slip Mobile Zones, Spec. Publ. 

4 Int. Assoc. Sedimentoi., P. F. Ballance. H. G. Read- 
ing (Eds.), Blackwell Scientific Publications. Boston. 
Mass., vi 265 pp.. 1980. 

Soil Chemistry, H. L. Bohn, B. L. McNeal, G. A. O'Connor. 

John Wiley, New York, xiv + 329 pp , 1979, $19.95. 
Stratigraphic Lexicon of Libya, Bull. 13, S. Banerjee. In- 
dustrial Research Centre. Socialist People's Libyan Arab 
Jamahiriyah, T ripoli, xviii + 300 pp.. 1 980 
Thunderstorms, Develop. Atmos. Sci 12, C Magono, Else- 
vier. New York, x + 261 pp., 1980. 

The Upper Cretaceous-Tertiary Formations ol Northern 
Libya: A Synthesis, Bull. 12, M. F. Megerisi. V D Mam- 
gain, Industrial Research Centre. Socialist People's Libyan 
Arab Jamahiriyah. Tripoli, x + 85 pp., 1980. 

U.S. Earthquake Observatories: Recommendations lor a 
New National Network, National Academy Press, Wash- 
ington. D C., xvii ► 122 pp.. 1980 
Volcanoes, R. Decker and B. Decker. W. H. Freeman. San 
Francisco. Calif., ix + 244 pp.. 1981 . 

Water Resource Systems Planning and Analysis, D. P. 
Loucks, J. R. Stedinger, D. A. Hailh, Prentice- Hal I, Engle- 
wood Cliffs, xiv + 559 pp., 1981, S29.95. 

Western Water Resources, Coming Problems and Ihe Policy 
Alternatives, Federal Reserve Bank of Kansas City, West- 
view, Boulder, Colo., 1 980, $25.00. 
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Acedia University. The Department of Geol- 
ogy, Acadle University, Is seeking a head, beginning 
Juty 1 , 1 98 1 . Preference wDI be given to applicants 
wllh experience and research Interests in palrolaum 
geology and related fields and/or energy resources. 

Rank end salary will be appropriate to qualifications. 

The successful candidate will assume leadership of 
an established, vigorous and growing department 
with five faculty members, and over 100 B.Sc. and 
M.Sc. candidates. Responsibilities include teaching 
at undergraduate end graduate levels, and academic 
planning and development in the specially area. 

A letter or application together with a curriculum 
vitae and names of three referees should be sent by 
March 16, 1981 to Dr. Earnest E. Zinck, Dean of Sci- 
ence, Acadia University, Woffvllla, N.S., BOP 1X0. 

Battalia, Paefflo Northwest Laborato- 
ries. Applications are Invited tor a postdoctoral po- 
sition in geophyalcB with emphasis on mldcfe or up- 
per atmospheric research at the BaUelle Observa- 
tory In Richland, Washington. Stipend will be 
$1 8,000 Initially; Ihe position offers the posslbllly of 
a permanent research position at the end ol the 
postdoctoral appointment. AddrasB Inquiries to 
R. A. Stokes, BaUelle Observatory, Battelle, Paefflo 
Northwest Laboratories, P.O. Box 989, Richland. 

WA 99362. 

Oaophy alolat. The Geology Department el toe 
University of Soutowastem Louisiana In Lafayette, ■. 
Louisiana Invites ^plications for ah anticipated re- 
search/teaching opening in geophysics. RespontfSI- 
ftfee WDI Include one-half tfme In Befsriilc Investigation 
of geopreasured-geblhemial ressrvofre of Soulh ' 
Louisiana and one-half time leaching geophysics ; 
and supervising graduate students. The successful 
appJcant will be famlfiar with 'expforaUon eelBnw_ 

■ : 

•' 1 961 or as soon as possible thereafter/ 

To apply pfMBe direct a raqume,Ttaee letae of , • . 
' recomnwndatiDn, and any other , Y 

JlorDr.Gery LlOnsfand.Ga^yD^m^ Unl- j - 

versify of Southwestern Louisiana, LafayeHe, LA 

' 70604 ■ '. 


Sediment Traneport/Osologfoal Oceanog- 
raphy, North Carolina State University. A 

tenure Irack position Ib available in the Department of 
Marine, Earth and Atmospheric Sciences at the level 
ol assistant or associate professor. Applicants 
should have a thorough understanding of sediment 
transport, and a general background In geological 
oceanography. A Ph.D. la required. The candidate 
will be expected to strengthen the graduate teaching 
and research programs. Tha applicant's research 
interests can be theoretical, experimental, or obser- 
vational. but must Involve quantitative examination of 
marine sediment transport. Applicants should for- 
ward a resume, Including a 1st of courses fefceiv 
taught, and toe names of at least three references to 
Dr. Charles A Nrtlrouer. Chairman, Search Commit- 
tee, P.O. Box 6088, NC State University, Raleigh, 
NC, 27650. Application materials should be sent by 
March 31, 1881. 

North Carolina Slate University is an equal oppor- 
tunlty/afflrmaifva action employer. 

Faculty Appolntmeht/Ootorada State Uni- 
versity. The Departmani of Earth Resources. 
Colorado State University Invites applications for a 
tenure track appointment with emphasis on active re- 
search experience in remote Benalng, and an (ntereal 
In teaching graduate and undergraduate students 
beginning September 1081. The candidate is ex- 
pected to have a Ph.D. degraa in geology, watershed 
sciences or in a related fieW and Is expected to de- 
velop and maintain a vigorous research program with 
special emphasis on Lhe application of ataie-cWhe- 
art remote sensing techniques to (he Investigation of 
natural resource phenomena* The candidate h ex- 
pected to teach undergraduate and graduate 
courses In the application of remote sensing to natu- 
ral resources. 

- Rank end salary are open and dependent on expe- 
rience and qualifications of the applicant 
Applicants are Invited lo submit curriculum rise, 
three fettera of reference end a letter describing re- 
search arid teaching Interests to Dr; H. S. Boyne, De- 
partment ol Earth Resources, Colorado State Uni- 
versity, Fort Collins, Colorado 805231(303) 491- 
6290. 

Deadline for receipt of applications is April 15. 

.1981. . 

CSU Is ari EOEfAA. E.a Office: 31 4 8fudent Serv. 
Bldg. . 


Structural Qeologlstilfnlveralty of Califor- 
nia, Santa Barbara. Apptlcatlonsare Invited for 
a tenure track appointment In structural geology to 
be fitted during 1981-1 952, subject to availability of 
funds. Rank dependent upon qualifications and ex- 
perience, but preference wts be given to the assistant 
professor level. Successful candidates must have 
Ph.D. degree and strong desire and commUment to 
leach and direct MA. Ph.D., and undergraduate stu- 
dents in both structure! and Retd geology. He/she will 
f» expected to develop a strong research program 
and obtain oiriskie ftmdlng tor Ha support. Additional 
duties may include leaching physical geology and 
aixnmer Held geology. 

Please send resume and evidence of leaching and 
research proficiency, by March 31. 18BI, and ar- 
range tor early submission of tour letters o! recom- 
mendation lo Dr. Arthur Q. Sylvester. Chairman, De- 
partment of Geological Sciences, University of CaJ- 
toinia, Santa Barbara. CA93108. (805)951-3158. 

The University of California Is an altlrmallvs ecltonf 
equal opportunity employer. 
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Physical Oceanographer. The Department of 
Marine Soence and Engineering. North Carolina 
State University, ha a an Immediate opening for a 
postdoctoral research associate. Research wtil be di- 
rected toward equatorial areutellon dynamics, in- 
cluding seasonal and higher-frequency variability. 
Ponidpabonintteldwork will bo required. Qualifica- 
tions Include a Ph O or equivalent In physical ocean- 
ography or geophysical fluid dynamics and oxperl- 
enco in the analysis of oceanographic time series. 
Tho initial appointment will bo for 2 years, with a pos- 
sible continuation subject (o availability of fund 9 . Sal- 
ary is competitive and nogottabfu. based upon quali- 
fications Applicants should send ihe names of ihree 
references, a resume, and publication bsi to Robert 
H Wofsberg.DeparfmenEof Marine Science and En- 
gineering. P.0 Box 6923, UC Slate University 
Raleigh, NC 27850 


Paiculf y PoalUom University of Jews. The 

Depart men! of Physics end Astronomy anticipates 
one ® f *"° oponlngs far tenure track faculty in Au- 
gust 1081 Research specialties for which substan- 
tial resources are available are magnotosphertc 
and auroral physics and space and laboratory plas- 
ma physics, both theoretical and experimenter Oth- 
er specialties oi fnfore3t are astronomy, astrophys- 
tos^wementery particle physics, atomic physics, 
condensed matter, and low energy nuclear physics 
The positions involve undergraduate end graduate 
wachmg. pittance of research students, and per- 
sonal research Interested persons should send a 
resume, a statement of rasoa/ch interests, and iho 
names oi three professional references to Search 
Committee, Depart men I of Phyaloe and 

Unfueralty of Iowa, Iowa City. 

1A 92242s 

The University of Iowa is an equal opportunity 'af- 
firmative action employer 


MateofotofilslTtemote San ting. immediate 
opening for meteor otogut Interacted In Invosrigaiing 
retrieve i end modeimg of sea surface tempo rain res 
flfW mhtr Ocean moteorulogcal parameters from 
mtcrownve data Cantjid.iis must have post gradu- 
ate training in meteorology nrvj interest in remote 
sensing Salary negotiable dopendmg on oxperi- 
ence Send resumes to Rodger Smith. Manager of 
Staffing. Systems and Appi-ed Sconces Corpora- 
tion. 8811 Kenilworth Avenue. Rivurdate. MD 
206*10. An equal opportunity employer 


Seismologist. The Tennessee Earthquake In- 
formation Canter (TEICJ Is seeking applications tor 
Ihe position of seismologist beginning July fflBI. 
Tho position will arso bo a joint tenure track ap- 
pointment in His Department ol Geology. Primary 
dudes, however, are with TEIC; teaching will be on 
a time-available baste, not to exceed one course 
per semester. 

The Ph D. Is required nnd exporfonce with telem- 
etry networks Is highly deslrabre. Tho successful 
applicant will bo expected to assume co-PI reBpon- 
slbiiiilos on ihe Memphis and Southern Appala- 
chian seismic networks, as well as actively pursue 
externally funded research projecla digital data 
processing, seismic hazard assessment and public 
information ere other aspects of Ihe job. 

The TEIC is a research organization of Memphis 
State University and the State of Tennessee, 12- 
month safary (525.000 and above) depends on 
background arid experience. Position la \ stale 
supported, V 4 (summer) from external sources. 

Application deadline: IS April (BSI. Send resu- 
me. publications list, shod statement of research in- 
terests, and names and addresses of four referees 
to: 

Arch Johnston, Director 
Tennessee Earthquake Information Center 
Memphis Slate University 
Memphis, Tennessee 38152 
Memphis Slate University le an equal opportuni- 
ty affirmative action employer. 

Postdoctoral Res* arch Associate. Ocean- 
ography Department of the Naval Postgraduate 
School seeks recent graduate to study tho 
hydrodynamics, through numerical ocean modeling 
of the physical oceanographic processes active in 
the vicinity ol the arctic Ice edge off Alaska. Problem 
nreas include the effects of the complex bathymetry 
on iho Circulation nnd frontal tomnntion, iho dynamics 
HscocMtaa with Into Heaving of water masses at Ihe 
•eo erign. mid tho mechanisms Involved in ice retroal 
Hrsoaicliwiil bo poifomnod in iho context of an ob- 
soivtiional program which has ncquirad data and 
dowitepml insights over tho courso ol sovoral years 
Position m av.iilnhle March 1981 nnd is renewable 
annually. Salary depends upon qualifications Send 
rosimo end tho names and addresses of throe refer- 
ences to Faculty Search Committee. Dept. ofOcoan- 
M 9 « ' NaMl Pf stgrodualo School. Monterey. CA 

Equal op poi tunny 'nffir mail ve oc Hon am ploy a r. 


Vincent C. Kelley and Leon T. Silver 
Graduate Fellowships 

THE UNIVERSITY OF NEW MEXICO 

The Department of Geology of tho Univarsity of New Mexico Invite* an 

m mmmm 

Rodney C. Ewing cSgyjf,. 

Ch airman 

Department of Geology lnj I [[Id ?f, 

University of Mew Mexico 
Albuquerque, New MexicoB7l3i 

l**<tea*f«'t orapfi , l c*, l0MisApril i. Mi f Q „te Fail semester or n atm 


The Caswell Silver 

Distinguished Professorship in Geology 
the university of NEW MEXICO 

lo ^£ a nom"r!,°! 0 °^ Now Mexico la pleased 

gurehed Professorship in Gebtogy Silver Dlstln- 

'O' PetfOUS Ol up to two yoLe ?n nnf.h 0 ? SSWShlpSha,,bQ 

flu shed accomplishment and Infer naHruii? XStL :j clen ' lst 3 <*■ cflsHn- 

shipmgy to hold by scientists ol ait on- The professor- 

the broadest sense' ?V ho * a ' lb fleeces in 

Uivlduat be an Active, producHva laadw S h S 80 i ecl on 18 thfl l Ihe In- 
must carry cui r v ?aorfu a m,nI^K r hflf ,Wd °* woarch. 
Oflftceat UNM Th o rec iplen t Is ^ pr °9 rQm while In resl- 

studonia of Ihe Department ann lnfor «l with the faculty and 

loptc ol hfsihor choice djriM nSe^f ° r rt mo f e 8am| nara, in an 
datton wifi provide unusualiy ad vi acac,emlc V«ar. The Foun- 
judto with thi dlilinguishM rJffS i remuneration commeiv 
ffMBrou* allocation f<S (fav^aml ^l.i^ ® ppofnl "•"Un addition, a 
ta»iai support. analytical services inSenaljl! 6 *. P i 0 i! 8B ® O' o Include eecre- 
vehtclos. and pfeparal ton of irwnuac^ u6e °* ,,0ld 

Blatemont of ma^MMirch accomDl'reh'i? 0 ^ d0 J alfed r08uma And brief 
Kona should be forwordM to: compl,8hmBn * 8 - Applications or nomlna- 

Kf^ Ewlng.Chalrman , 

l»p«f|rwn| of Geofogy ! f 

Wvflratly of New Mexico ? 

A'Duquarque. New Mexico 67131 < _ 



Von Braun Post-Doctoral Fellowship in 
•pass Phyalos/Unlvorally el Alabama in 
Huntavllla. Appoinlment effective September 
1 98 1 In a tenure (rack assistant professorship with 
reduced teaching load during the first two years. Re- 
search specialty In astrophysics, planetary science 
or sdar terrestrial physics. Research support avail- 
able from UAH, NASA and Redstone Arsenal. Salary 
competitive. Recent Ph.D.8 are Invited to send re- 
sume, research plans and names cl four references. 
Apply to: Von Braun Fellowship Committee, Office of 
Academic Affairs, University of Alabama In Hunts- 
ville, AL 35899. 

Equal opportunity In education and employment. 

Solid Planet Oiophyslolst/Toxas AAM Uni- 
versity, The Department ol Geophysics at Texas 
A&M University Is pleased to announce availability 
of b junior level, tenure track faculty position. The 
department emphasizes solid earth geophysics with 
concentrations In lectonophyafcs, geodynamics and 
Internal alruclure. We are seeking a talented and 
active researcher and teacher who will comple- 
ment, strengthen, and broaden current areas of ex- 
pertise. There are excellent opportunities for Inter- 
action and collaboration with members of our de- 
partment aa well as those in the departments of 
oceanography and geology and In (he center lor 
lectonophyafcs. Qualified scientists are requested 
to send resumes to Neville L. Carter, Head. Depart- 
ment of Geophysics, Texas A&M University, Col- 
lege Station, TX 77843. 

Texas A&M University Is an equal opportunity 
employer. 






r-ostdootoral Appointee, Applications are In- 
vited tor a recent graduate to perform research on 
tho exchange of gasses and fine particles between 
the almosphere and the surface ol the earth. A 
Ph.D Inmeleoratofly or a related discipline Is re- 
quired end strong research Interests In experimen- 
ts micrometeorology Is highly desired. Familiarity 
with inslnimonlatlon, electronics, and computer pro- 
gramming is needed. The Individual will Join a 
closely-knit research group operating under DOE 
and EPA sponsorship. Please send resume to: Mr. 
Mickey Brown, Box RER-80, Argonne National Lab- 
oratory, 9700 So. Cass Avenue, Argonne. IL 

OWJg. 

An affirmative action-aqua! opp 0 rtunity employer. 
Women Minorities, the handicapped and veterans 
urged to apply. 

Groundwater Hydrologist and Aasoolataf 
Assistant Professor, tenure-loading. Da- 

votep and conduct a Blrong research program 
75..) In groundwater hydrology as related to Itiiga- 
nori. Perform research on the effects ol various irri- 
gation management programs on soil water move- 
2E ® nd sraundwater storage. Might Include mod- 
eling the hydrologic system associated with the 
unsErfurated volume below Ihe crop rooting zone as 
wej as the water eaiurated portion. Also leach 
(Z5 o) two advanced groundwater hydrology 
courses and basic descriptive hydrology course. 
Requires Pit □. In engineering, hydrology, geology 
or related Held with strong background In math- 

S!° W n i ,0f0,ls madla ‘ <*mputer science. 

? °“. fK J*® ler hydrology, optimization and Irrigation. 

Mjfy eSUri !? ®? d ll1ree names 01 iterances 

n?' iX? SU ,B ^ 0 “^dale Is found thare- 
atter) to. Dr. William L Powers, Director. Nebraska 
Water Resources Center, 310 Agricultural Hall The 
Affirm*? ° f ^ ebra8Su, - Un “ ln . Lincoln, NE 88683 
472S HCll0,l ' aqufll °PP°rtunlty employer. (402) 

StruoturalQsologlal. The Department of 

ogy- starting (n August 1881. Rank and salary will be 
commensurate with qualifications. A Ph D Is re- 
quired The individual will be expected to teach un- 
5KK5 ond flraduale courses In structural geol- 
ogy and tectonics, participate In summer Held 
courses, and pursue an active research program 

SSJfT!!? 8 Wl! ^ fltV6n ,0 a “"dkfate with an ap- 
0n6n,alton and a strong background tothe 
h^«S flna ^ al8 ° f "° ld da,a - TheSpartment 

has active programs m petrotogy, geophysics and 

iSld ita 1 , ^ 9 ® 0,ec ( hn;cal flroup to civil englneer- 
S 0r A PP |icall “3 of Ranxrte 
Sensing. Clostog date forapplicailon is April 1 . 1981 
Applicants should send a resume, Ihe names, ad- 
' flk3phone numbar s or ihree referees 

SSS T B ™ nl 01 rflSaarch toteraafa to R. H. 

SSfiifiKSKSSSS" Pu,due 

.i™^ ^ ‘ qU ” Qwor,un, W a "l™- 

WLS. or Ph.D. in meteorology or almosoharir 

sciences, plus experience in the tfefd A hmnn 
Seneral knowledge of air polluffln ' and an ^n 

PS 5 S 
^? ,Vics, ■ !s 

T ^ 18 °6partment of Marine 
Scf0nca8 tovilsa ap- 

SsSSSf- 

PhvSia 22!^' App " 8d “ “Bratton geo- A 
pnysica oifsniaifon are preferable- howwar 

?^^ m *'Jp urTWIt{y consists of 3 1 r^Sar 

; 


Seismologist and Speolallat In Reek Dafor- 
matlen Selsnoai Barnard Prloa Institute of 
Osophysfosl Research, University of the 
Wltwatersrand, Johannesburg, South Afri- 
ca. Applications are invited from suitably qualified 
perrons, regardless of apt, race, religion or nation- 
al origin, for appointment to Ihe above posts 
MlneB In the Witwaierarand Gold Fields are now 
penetrating to depths of 4 km. The confining strata 
are strong quartzites. Between 1971 and 1977 the 
Institute had an active programme ol Investigating 
the seismic events which accompany the deep m?n- 
Ing. Many selsmofoglcal studies were published on 
these events. Occasionally tremors have exceeded 
e magnitude 6.0 on the Richter Scale and In recent 
years there have been ten events between M =» 

4.0 and 4.8. 8ource mechanisms are similar to 
those of email shallow earthquakes. 

One of the Institute's publications (by Gay and 
Orttapp) describes a region where a seismic event 
occurred In advance of active mining. Special exca- 
vations were created to examine the rallure zone 
and It was possible to ascertain In some detail (he 
structure of this volume of failed rock. 

Thera ere heavily Instrumented seismic 
networks— some completely digital— in four of the 
mining areas. Mina safety records are comparable 
wtth major Industrial operations on surface. 

The University Is now renewing Its researches on 
the seismic source mechanism and Its Implications 
We seek a selsmologlet and a specialist In rock de- 
formation science, to lead further researches In fhls 
Important sphere, and lo collaborate with Inetftu- 
tfonB and University Departments elsewhere In the 
Wfld who have a special Interest In the mechanics 
of shallow earthquakes. The salary le negotiable 
depending on qualifications and experience. Appli- 
cations should reach the Director, Bernard Price In- 
stitute (Geophyaka), University of the Witwaiera- 
rand, Jan Smuts Avenue, Johannesburg 2001 
South Africa before 31 March 19B1 ; further Infor- 
mation on this post may be obtained from him. 

Gaoohemlstry/Brlttle Deformation, Unlver- 
elty of Naw Brunswick. The Department of 
Geology has a tenure track position available from 
July 1 . 1981 at assistant professor or higher level 
TheBuoasafu! applicant will be expected to teach 
both undergraduates and graduates es wall as car- 
rying out research and supervising graduate stu- 
dents. 

Applications will be accepted in the following 
fields: geochemistry of ore bodies, exploration, envi 
ronmsntel or soil geochemistry, brittle deformation, 
rock mechanics or site engineering. 

Applicants should have a Pn.D. and preferably, 
post doctoral experience. Applications Including a 
curriculum vitas end names of three referees should 
besentto P F . Williams, Chairman, Department of 
Grotogy, University of New Brunswick, Fredericton. 

N.B E3B5A3. 

Faculty PoelUom Petrology Teotonloe. The 

Department of Geology et Stanford University has 
an opening for e foil professor to work half-time In 
me Reids of petrology and tectonics. We seek 
someone who Is Interested both in teaching and in 
conducting research on the petrology and tectonics 
of continental margins. Applicants ere Invited to 
send letter of application, a resume and the names 
ol three references by March 31, 1981 to: 

Allan Cox 

School of Earth Sciences 
Stanford University 
Stanford, CA 94305 

c *?® n opportunity and affirmative Hctlon 
employer, Stanford welcomes applications from 
women and minorities. 


? oll *« # - Position for 1 -2 years as aab- 
bahrel reptaMman 1 8larts Septanib6r 1981 . Speclal- 

JJ 2! Od L? e0Chernla,ry tetanic, environmen 
n,n,^ P ^ raUOn,; wptorauon geophysics; 

A Ph D ‘ r «’ ulred - Applications 
D H 8 S 8 n' '■ 8 " d thrM teterericee. Send to 

msLrSS ' DB ?f rtmant oi Ea *h and Environ- 
mental Sciences, Flushing, NY 1 1387 

P°Sy"empIX" 

bT^ThoTn 0 Un lv«rslty of Mlnnsso- 

of Qeo| 0fly and Geophysics 
In recanTf^Sf tot18 ° r 8 tBrn P orar Y faculty position 
Is September 1981. This 

a ' enure ff** assistant profes 
S [SSSr. ^S 0 J aI1 1082 ' Opportunities exist 
terrod^SI, h0 Llmno| oflteal Research Cen 
cxrv Mi^m !? rwaarch programs In pateoacol- 
^ m ' hydrogeology, and low-tam- 
C SiufKf rTj ? try ’ 88 «*» bb wfth the St. An- 
InteJL^r^^T 110 ^horatory. Ph.D. and strong 
redulrad ' Rwume, elate- 
letters hltefB8ta > Iranscripts, and three 

28 to? rooomrtiendatlon should be sent by March 

Or. Anita L. Crews 

Search Committee 

&5 n ffi:r Q ' oph,,ta 

108 Plflsbury Hall 
Minneapolis, MN 66456 

nlt^r^ 01 Minne30la la an equal opportu 
and amp, °y 0r and spedftoally Inviles 

and^mreureges applications fro^women and nri- 


Q^r.'i^* *r 0l08y Air Fwee 

Laboretonr. Air Force Geophys- 
t?DiS^W nV,,a8 aPPl'oatlons lor the position 
henaav^A? Meteoro, °fly O^sfon located at 

Massachuaette. The DM 
^^•^porwlble for Air Force research and de- 
n^^JPj^wrology, atmospheric physics, re- 
SttJSS? C *u 8fl [ ,fllnD technotogy, climatology. 

' Wdea The ^lon director pro- 

emoiflv^^ dhsctlon to an fi&D program which, 
of ln-hrti^ 0 ' P*°P ,B and covers a broad range 
A Snffi, JI? c P J r * HOtual «cle*Hffks Inveattgahon. 

a r6C °rd of. distinguished , 

?^y /fl6 ™»Ph«lcplvilC8 . 

na|RS^» 1 -n? ent ^ and,nan a8 erofa a tjba, a n *;' 

ecuSre^SL? *uP 0, ! ,Uon te A ) r Pores Senior Ex- . 

"iaalary range of $52,247 to : ■ 

opportunity, employer. . 
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Faculty Position 
Economic Geology 

The Department of Geology, University of Georgia, has a tenure track 
opening In economic geology. Rank and compensation are open throuoh the 
associate professor level. y 

Duties Include 0) teaching courses In exploration geochemistry (2) 
supervising M.S. and Ph.D. candidates, and (3) developing a strona 
research program with significant field commitment. 

Teaching and research Interests In one or more additional fields such as 
ore deposit mineralogy, reflected light microscopy, theoretical geochemistry 
of ore deposits, fluid Inclusion research, hydrogeochemistry, or environmen- 
tal geochemistry are desirable. 

An applicant should submit a detailed curriculum vitae and have at least 
three letters of recommendation sent to F. Donald Eckelmann Head 
Department of Geology, University of Georgia, Athens, Georala 30602 ’ 

The deadline for receipt of applications is May 1 . 

tlvI h acUon“fnstliutlon B ° rBia '* a " equal 8mployment opportunlfy/aflirma- 


Postdoctoral Fellowship In Experimental 
Petrology at UCLA. Starting approximately 
September 1, 19B1, an up to 24-month appoint- 
ment in phasB equilibrium research, chiefly hydro- 
thermal synthesis, will be available. Candidates 
should possess Ph.D. Send letter of application 
and arrange for two confidential recommendations 
to be forwarded to: W. G. Ernst, Earth and Space 
Sciences, University of California, Los Angeles, 
California 90024. 

UCLA Is an equal ODportunlty/efflrmathre action 
employer. 

Upper Oeoan Modeler. Two postdoctoral po- 
sitions In upper-ocean modelling available in the 
meso seals air-sea Interaction group at (he Florida 
State Unlveraity. Ph.D.'B with background In fluid 
dynamics, theoretical physical oceanography, dy- 
namic meteorology, numerical analysis, or physics 
are Invited to apply. Salary range $19,000- 
S21, 500/year. Positions are supported by Office ol 
Naval Research and may be filled at any time after 
April 1, 1981. SBnd vitae and names of three refer- 
ences to Professor James O'Brien, The Florida 
State University, Tallahassee, FL. 32306. 

The University Is an equal opportunity employer. 


Dean of Sciences and MalhematloeiHunt- 
er College, City University of Now York. 

Challenging position available July 1881 , In dy- 
namic urban Institution. Strong doctoral research 
programs, extensive federal funding, major commit- 
ment to women end minorities, MBS and MARC 
programs, stable enrollments, major expansion of 
fadniles In progress, attractive mldlown Manhattan 
location. Send resume and names of three refer- 
ences to Chair, Search Committee for Dean of Sci- 
ences and Mathematics. Box 447, Hunter CollBga, 
695 Park Avenue, New York. NY 10021. 


Research and Data Systems, lne./3ofen- 
tlfio Programmers and Programmer Ana- 
lysts. Immediate openings for persons with B.S. 
tn science or math and at least two years experience 
with FORTRAN or PL 1 on IBM systems. Work In- 
volves date processing and analysis Irom satellite 
based remote sensing systems. Experience with 
time sharing systems preferred. AIsd have openings 
for staff scientists with strong programming back- 
ground. Send resume In confidence lo Research and 
Data Systems, Inc., 9420 Annapolis Road, Lanham. 
MD 20801 . Telephone: (30 1 > 459-0001 . 


fleophyslelst/Btruetural Geologist, Albion 
Collage. A tenure track position, commencing Fall 
19B1, Is open at ihB assistant prolaBsor level el Al- 
bton College's Department of Geological Sctences. 
The position involves leaching undergraduate labo- 
ratory courses in structural geology and geophysics 
and introductory lab courses or non-lab courses in 
fjootogy. The Department Is developing a geophys- 
Ics/geology major and has some geophysical 
equipment. Candidates with a Ph.D. or who are 
about to acquire a Ph.D. are preferred. 

Depending upon the applicant's background, ihe 
new stall member may have the opportunity to as- 
sist In teaching at Albion's geology field camp lor 
additional remuneration. A 6-week summer field 
methods course (s offered to students Irom many 
colleges end universities at Ihe lletd camp located 
In the Front Range near Boulder. Colorado. 

Albion College is a co-educatlona! liberal arts col- 
lege located In southern Michigan, an hour's drive 
Irom Michigan State University, The Unlveraity of 
Michigan and Western Michigan University. The 
Department has four staff members and 30 to 40 
majors; H Is s well-equipped departmonl occupying 
a floor-and-a-hatf ol a new science center. 

Resume, transcripts and Ihree letters of refer- 
ence should be submitted to: Prof. Lawrence D. 
Taylor, Department of Geological Sciences, Albion 
College, Albion, Michigan 49224. 

Albion College Is an equal opportunity employer. 

Exploration Qoophyileist/UnKvorsIty of 

Oklahoma, The School of Geology and Geophys- 
ics at the University of Oklahoma will hire an expe- 
rienced exploration geophysicist to fill the Frank 
and Betty Schullz Professorship, and Is seeking 
nominations and applications tor Iho position. The 
person must be a distinguished scientist who has 
made Important contributions to exploration goo- 
physics through research. Preference will bo given 
to a scientist whoso specialty is seismic properties 
ol earth matenals nnd who has oarnud tho Ph.D. 
The Schullz Professor will provide foadorahip end 
guidance in establishing a quality lonching and re- 
search exploration geophysics group. Tho Universi- 
ty of Oklahoma has recently mado a strong com- 
mitment to the earth sclonces with the establish- 
ment ol a College ot Geosciences, to be housed in 
a new building. The School ol Geology end Geo- 
physics will expand from Its present faculty of 16 to 
26 faculty members by 1986. This will Include Ihree 
scientists in the exploration geophysics area, live in 
structure-tocianophysics-solld earth geophysics and 
others in straligraphy-palaoriology. g ooch amis try - 
petrology, and enorgy resources. 


Applications are due April 30, 1961 Inquiries, 
nominations, and applications should be sent to 
John Wickham, Director, School of Geology and 
Geophysics, Unlveraity of Oklahoma. Norman, OK 
73018. 

The University of Oklahoma is an equal opportu- 
nity employer. 


Oooanographlo Mooring Technician. The 

Marine Science Program at North Carolina State 
University (Raleigh) is expanding its oceanographic 
technical services group and is currently seeking a 
technician laminar with the design and deployment of 
deep-sea current meter mooring arrays, as well as 
with standard shipboard oceanographic sampling 
techniques. 

Qualifications include a degree in science or engi- 
neering with soma electronics background and (wo 
years field experience or an equivalent combination 
ol education and experience. Salary commensurate 
with education and experience. Send resumo and 
names of references to Personnel Services. North 
Carolina Slate University. P O. Box 5067, Raleigh, 
NC. 27650. 

An equal opportunity employer. 

SERVICES 

Geothermal Resource Maps. The Depart- 
ment at Energy, Division of Geothermal Energy 
(DGE), in cooperation with NOAA's National Geo- 
physical and Safar-Torrealrial Data Center, an- 
nounces the publication of geothermal resource 
maps ol Idaho, Colorado, Utah, Now Mexico, and 
Californio, aa well as a "Thermal Springs List for 
the United Slates." Those publications ore part of 
tho DGE'e Stele Resourco Assessment program. 
Thoso maps are designed to communlcato to a 
user the relationship oi natural thermal features, 
thermal walls, and areas considered lo have a high 
probability of encountering additional goolhormal 
resources to cultural (oaluros and lard-use catego- 
ries. such as parks, wilderness areas, national for- 
ests. Native American lands, and Departmonl of 
Defense reservations 

Slate goothormel resourco mops of Washington, 
Montana. North Dakota, Texas. Oregon. Arizona, 
Nevada, Wyoming. Virglntn, Nebraska, Alaska, 
Kansas. Oklahoma, and Hawaii will follow In Iho lu- 
turo. 

11 you wish to obtain these products, sand your 
nemo or cord, your (initiation, nnd your address lo 
NOAANGSDC. Data Mapping Group, Code D64. 
Bout dor, CO 80303. 


•" 'III- , 
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Gordon Research Conferences 

Four of the Gordon Research Conferences scheduled for 
this summer will Include discussions of Interest to geo- 
physicists. Emphasis at each conference is on the free ex- 
change of ideas. One requirement of the conferences, for 
example, Is that no information presented be used without 
he specific authorization of the individual making the con- 
tribution. The conferences, Initiated by Neil E. Gordon 50 
years ago, are self-supporting. 

A session entitled ‘Environmental Sciences: Air/ is 
scheduled for June 15-19 at the New Hampton School In 
New Hampton, New Hampshire. Jack G. Calvert will chair 
ihe conference. 

Walt will chair the conference on ‘Colllslonless 
l5? c ¥ 8 i ln s P acs - Astrophyslcal, and Laboratory Plasmas/ 
scheduled for June 22-26 at the Brewster Academy In 
Wolfeboro, New Hampshire. 

Fluids In Permeable Media: Physics and Chemistry’ will 
ihe topic of the conference August 3-7 at the Tilton 
school In Tilton, New Hampshire. R. L. Reed and R. S. 
Schechter will preside. 

Marco T. Elnaudl and Hiroshi Ohmoto will cochalr the 
was on o n inorganic geochemistry, slated for August 17- 
shlre Co,by ' Saw y 0r College In New London, New Hamp- 

Attendance at each conference is limited to about 100 
fiPf P? ee8 ‘ Application forms, available from the director's 
win k’ musl be 8ubmitted in duplicate. A registration card 
09 mailed to those selected. Advance registration Es 
then required. 

A 1 | Ca,,0n8 and additional Information can be obtained 
m Alexander M. Crulckshank, Director, Gordon Research 
Rh ' er ® n , C08, Pastors Chemical Laboratory, University of 
"node Island, Kingston, Rhode Island 02801. 88 
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The Fourth Conference on the 

Physics of the Jovian 
Saturnian Magnelosph 

will be held at the 

Applied Physics Laboratory 
The Johns Hopkins University 

October 22 - 24, 1981 


Voyager I and 2 and Pioneer II Results and 
Theoretical Interpretation will be Emphasized 


M. Acuna 
T. I). Carr 
T. W. Hill 
I). M. Hunlcn 
S. M. krimigis 
I 1 .. Scarf 
( x. I,. Siscoc; 

I.. (.. Stone 
[. A. Van Allen 


Program Committee : 

Xio.LLirJ V/wtV i'hyi't Center) 

1 l '/-.S/M' ' 1 

I Ricr i >a i'i’rsil v ' 

I I m: j- nj \ n j 

1 jo i 1 ; / \ / / 1 j ! > >: ; / / \ l if nr}' s / 1 \ I 
/ / '• S \ ! 

1 l . ■ 1 v . f i • ' : ■ i - * . . 

1 ; ' t ■ I ■ ' .. •• , 

■ / . , r 


or tun her ini urination, please e«uHaet: 
S. M. IvkIMlG IS 

A HP 1.11.!) PHYSICS I.ABORA TORY 
III JOHNS HOPKINS l/NI VCRS I TV 
CAURKK, MARYLAND 20810 

(301) 95 3-7 1 00 X 3 2 5 2 







BO EOS, vol. 62, no. 8, February 24, 1981 


Call For Papers 

AQU is Issuing a call for papers for the 28lh Paciric 
Northwest Regional Meeting to be held at Central Washing- 
ton University, Ellensburg, Washington, on September 17- 
16, 1981. 

The purpose of the regional meeting is twofold: to Inform 
the geophysical community about the research conducted 
within Ihe region, regardless of Ihe specialty, and to report 
what Is known about Ihe region, regardless of the location 
of the Individual or Institution conducting the research. 
Progress reports and 9ludenl papers are encouraged. Field 
trips are planned for before end after the meeting to exam- 
ine strike-slip faulting in the Cascade Range and Columbia 
Plateau. 

Symposia 

Special symposia will be herd on ‘The Tectonics of the 
Columbia Pf8teau and Other Neogene-Quaternary Faults 
of Ihe Pacific Northwest, ' on 'Stratigraphy and Structure of 
Ihe Cascade Range,’ and on ‘Studies of the Eruption of 
Mount St. Helens.' 

Accommodation and Travel Information 

Central Washington University is located 2 miles north of 
Interstate 90 In Ellensburg, Washington. 40 miles north of 
Yakima, and 1 10 miles east of Seattle. The Yakima airport 
is served by Republic and Cascade alrllnos, with connecl- 
Ing f lights to Seattlo and Portland. On request, shuttle vans 
will be provided from ihe Yakima Airport to Central Wash- 
ington University. Accommodations will be available at 
CWU Conference Con lor at low cosis. 

Plans for Hold trips that will begin In Portland on Septem- 
ber 14 and ond In Soattto on September 2f are being for- 
mulated and will bo announced In early summer. Advance 
registration forms and transportation Information will bo dis- 
tributed in August. 

Abstracts 

Thedoadline tor abstracts is July 15, 1981. and they 
must be submitted In the standard AGU (see page 20 of 
January 13 Eos) format. 

Abstracts should bo typed single-spaced with a dark rib- 
bon so that they can be logibiy reproduced by the Xerox 
process Mathematical symbols may be handwritten with 
ndia Ink or black ball-point pen. The text should be limited 
to the most Important information: a dear statement of the 
problem, the method of solution, and the results obtained It 
should not be Just an expanded title, with statements such 
as ... win be presented' Interspersed. The maximum di- 
mensions of the abstract are 10.4 cm by 20 cm. 

Authors assume responsibility for accuracy of the data 


1980 Fall Meeting Report 

About 2430 participants registered for the I960 Fall 
Meeting, the largest attendance yet at a Fall Meeting- 1659 
papers were presented. 

The special session on the I9B0 eruption of Mount St. 

I!? iK^ir 08601 ^ by Robert L Christiansen, and the one 
^ attendees 8ncoun,0r with Salurn ^ drew close to 

were Ctyde WarhaHfg's Held trip on the 
0)0 ms0ti " 9: ,he unofficial Fun Run, the re- 
sulls ofwhfch were published in the January 27th issue of 
Eos; and Ihe section luncheons. 

,he ,ieW trf P W» lime, there is an- 
other in the works ter the 1981 Fall Meeting. 

^Changes and late and revised abstracts are printed be- 


Pmpm Not Presented 

2r ft 13 ' R , T - Mflrril1 and G. M. Smith. 

C . A - Qu,sarfB *Ma | eo; H80. M. Dettinger; Htoo, C. 

aiaSsagwasasa 


Travel Grants to IAGA and I AMAP Scientific Assemblies 

Deadline for Applications: April 1 

AGU has applied to the National Science Foundation for grants to assist the travel of individual U.S. scientists 
to the Fourth Scientific Assembly of the International Association of Geomagnetism and Aeronomy, to be held in 
Edinburgh, Scotland, August 3-1 5, 1981 , and the Third Scientific Assembly of the International Association of 
Meteorology and Atmospheric Physics, to be held in Hamburg, Germany, August 17-28, 1981. Application 
forms for the grants are available from 

.Member Programs Division 
American Geophysical Union 
2000 Florida Avenue, N.W. 

Washington, D.C. 20009 
(Telephone: 202/462-6903). 


submitted, and the secretary-treasurer Is responsible for 
correct reproduction. To facilitate his Job and to avoid mis- 
takes, please put the author's name and the title of the pa- 
per on every sheet submitted. 

Send Ihe original plus two copies to Bob Bentley, Secre- 
tary-Treasurer, PNAGU, Central Washington University, 
P.O. Box 1000, Department of Geology, Ellensburg, Wash- 
ington 98926. He will distribute copies to the appropriate 
chairmen. 

Available as standard equipment are single 35-mm slide 
projectors and overhead projectors. Unless olherwlss 
specified, 15 minutes (10 minutes for presentation and 5 
minutes for discussion) will be allowed for each paper. Au- 
thors are encouraged to bring preprints of their papers for 
distribution to the audience. 

ttGolhmc 

Additional special session: 

Oceanography 

Hydrothermal Processes at Ridge Flanks 

I. (Chairmen: Marcus R. Langsethand Johnson R. Cann) 

II. (Chairmen: Richard P. Von Herzen and Michael L. 
Bender) 




06, B. R. Pearce and A. C. Humphreys; 028, T. C 
Moore, Jr., et al.; 030, A. L. Gordon; 035, A. D. Socci and 

G R YTh 1 ^’ 1 041 1 Y ’ Hsueh and L Vansant; 053. R. 
nooc*™' 380 / 1 andT - J - Golding; 088, R. E. Wall; 

01 Styrt and H - D - Holland; 

«S | BSK. S KK&KtBj 

PI 2, G. Schubert and J. M. Straus; P34. M. A. Lange. 

o ® 15 - J : Rb 5 b 2 8,1(1 H - Kanamori; S19, T. H. Heaton- S26 
S. A. Alslnawi; S69, Y. Yu-Rong; S70, C. Zu-huana- S73 ’ 

D W hU ni a1, 81 a K S91, Take ™ra and J. Koyama; SI 33 
D. W. Rivers and Z. A. Der; S184. C. A. Salvado- S 96 B 

^2 : KV 7 rh Mw " ) and H ' H - Schloessln. 
inn w V;, Cbanc0 and W. A. Traub; SA26. L. E. Whar- 

a O^n; S^lrars 7 ' R - TOrr 6 ' aL; SA42 ’ R 

Mason arid h! hBE* SC16 ' R R0lnhard; SC2 °' G ' M ' 
p - A. Isenberg; SM68, U. S. Inan and T. F. Ball- 
B 0 a| 8' 9er al al.; SM99, A. Ghlelmelll el al.; 

SM 7B B A - Haaagawa; SM153, L. C. Lee el al.; 

si 'a?' i, Walkar; S ^ 12 - A - F- Chang and B. Altner. 

'c ™ S t 27 : W K ' H - Schmlt “ at al. 

yl!’ , ■ T® 3 . T. J. Ahrens; T57, G. T. Nixon 

V51 , J. Ach and S. E. DeLong; V59, S. Seif and M R 
Ramplno- V69, M. R. Peril! et a?; Viaw V SmHh 


For your 
AGU 

Annual Meeting 
flight 

reservations 

YOUR TOLL-FREE 
"HOT LINE" NUMBER 

800-323-0639 

(In III. 312-569-3375) 
limited discounted seats available 

avoid fare Increases call for details 

Arrangements have been made with United Air- 
lines for a United Specialist to assist you with your 
flight reservations when you phone Ihe above 
number. Call Monday through Friday, 8:30 am. to 
pm for this special convention service. J 
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4HALISIS Or TRACE GASES FROM KT. ST. HTLSHB VOLCASIC 
ASB 

a A. h | 7 *m (Oregon Graduate Center, Beaverton, 
Dragon 9 70067 

X, a. K. Khalil, B. A. Peokett, and T. Caaadevalla 

AnilytH of eho volaCLla nicer Ulo releaaad ae 
raoo laaparatura fros Hi. Sc. Holena voloanic aah 
mn eoailituEly ahown lor a wide variety of aas- 
ples, rapreaaatlng eruptive events both prior co and 
efrer tha Ksr 18 eruption, that tha following trace 
‘, u ,ra praianti COg, CO, CS 2 , COS, Stfe. CHjCl, 
oj.gr, CBjI, CHClj and CC1 4 . la addition, a variety 
0 f oof, coaplax organic eonpounda have baao idancl- 
fUd> ethyl chloride, acetone, dlhroonchlorona chase, 
dlehlorabtomaathana, and a vide apaetm of inldes- 
tlflad halocarbone and hydroearbooa. The apaclaa 
datectad are not believed to be dua co contamination 
related to collection or handling procedures. Aral- 
„la of the coaiplBX array of gaeea treasured In the 
haadapaea above tho aah eamplea auggaata that nany 
Of tha apati** do not represent a. alapla desorption 
pf the prarlnualj adaotbed material. Rather, coar- 
parlaao of reaults of aaaplaa aubjected to thacmal 
atodlaa varans photolyala Indicate that many of the 
apaclee meaautad (l.a., CO,, CO, CBjCl) are bnlng 
produced by UP Irradiation breaking down higher no- 
lacular weighc compound* adsorb ad on the aah. The 
aah 1 * a highly adaorpclve material and has base ob- 
aarved to readily adsorb from tha air both low molec- 
ular weight naterlala like CHjCCl j and high mo Locu- 
lar weight compounds ilka polynuclear aromatics, l.a. 
naphthalene, anthracene, ate. Fur char work la In 
prog rasa to explain tha observed phenomena and will 
be reported at tha meat leg. 


SPECTROSCOPIC MEASUREMENT OP SO 2 
VOLCANIC EMI SB IONS 

Hlllan, Hlllsn H . . (Barringer Research 
Ltd. , Toronto, Ontar to Canada) 

Gallant, Allan J. and Fannie! , Pound 
Ataoapharlc Environment Service, 
Environment Canada, Toronto, Ont. 
Canada 

(Sponsor 1 Thomas Casadavall) 

Correlation Spectrometer ( COS PEC ) 
remote sensors have been now routine ly 
used to monitor SOy eslsslona from 
volcanoes and have played an Important 
role in the forecost of Mt. St. Helens 
activity after the May 18th eruption. 

Tha instrumental operating 
character lit lea will be briefly 
described emphasising the atmospheric 
effaota on the BO 2 measurements. 

Experimental observations of the 
Mt. St. Halans, May 18th, SO; cloud 
over Southern Ontario will alao be 
presented. 


DOPPLER SPECTRA OF LIGHTNING ECHOES WITH A VERTI- 
CALLY POINTING RADAR 

Don ihcGoman (CIWS, University of Oklahoma, 
Roman, OK 73019 

Du»n S. Zrnlc 1 ■ (NOAA, National Severe Storms 
Labor • lory, 1313 Halley Circle, Noman, OK 
73069 

V- OtvM Rust, (NOAA, National Severe Storms 
Laboratory, 1113 Halley Circle, Noman, OK 
73069 

HU1 Ian L. laylor, (NOAA, National Severe Storms 
Laboratory, 1313 Halley Circle, Homan, OK 
73069 

Digital Use series data at 16 heights through 
two storm ware collected with a 10-rn Doppler 
ridar it vertical Incidence. On several occa- 
lloni during data collection, lightning echos* 
were observed as increased reflectivity on on 
osc111«cope display. Simultaneously, lightning 
Signals from nearby electric field change anten- 
nas were recorded on en analog recorder together 
HlUi the radar echoes. Reflectivity, mean 
velocity and Doppler spectra were analyzed for 
time series before, during and after lightning 
discharge*. Spectra from locations where 
llghtnliui occurred show peaks due to the motion 
of lightning channnel as it follows the air 
spaed. Those peaks are considerably narrower 
than the ones due bo precipitation. In sane 
Instances, the channel extends over a kt Ions ter 
in depth. Basldes providing a means of maturing 
the vertical air velocity that can then be used 
In e5tlutes qf dropslze distribution, the 
lightning spectra provide a convenient mans to 
esttnate the radar cross section of the channel . 
The relationship between lightning occurrence 
and subsequent changes In the reflectivity and 
“PPier cpectrui width is also examined. 


“J!!*" ® ™ CIRCULAR POLARIZATION ON THE 
LIGHTS BO DETECTION 

(Slactriesi Engr, Depc., University of 
0 hi them, Harman, « 73019) 

tBlocerical Engr. Dept., University of 
OUaheoa, Homan, OX 73019) 

Tha affect l vauaa of detecting lightning with 
.1 “ rl K Pelarland (LP) radar la a lunation of 
r* bond. Ac L-band (1300 KHz) achsa. 

. ht “• praalpltation region, oftau mask 

thl- 1 P^weneaga of lightning events. To reduce 
^ PWUm, tbB circular polariutlon baa bean 
(CP? ^ ,rF,ct ot the circularly polarixad 

u ' 00 th" lightning detect loo la lnvaati- 

wyo. theoretically and axporiaantally (radar 
baaod'u 21 C "^’ Th ® thaorocioal onalyala La 
f« . I? ? rI * or °ue solution of tha wsvo aquation 
ubiia-r" I, ? eie KPHedar or lnflnlta length and 
sLln^f^ 1 * 1 * ° f lno ^danca. Pour aatloa of 
Inc lit* . o£ 4 "" 5 slnutaa obtaiud while switch- 
Hdu!? (LP “ d ®> ehow an affective 

tha ni? Cil " pteclpltstion echo tola Live to 
Utfitatag acbooa. AS a raault, the total 
lu'ru»j roCo * nii ® l,I « lightning aohoas la 
tat Ion com’Sgiw! 13 ' ° U * aId “ ° f * prBolpI_ 

0 BA (UNTIED FWER) 

"“MASK IN NARINE ANIMLS (PftlHA) 

*- F - Lse (Skldswsy institute of Ocitnography 

(Sponswi WlSP" ,1WI 

MochmiS?® 1 *!! 1* to «*•«!» aorshologleil , 

ut5 » “ L 1 ^ .P^ystoioglcal Indices that can be 
Cal taLilJX? ! ,c ” o1 l “ detKl significant chml- 
WlNAuirS * n "* r,M vi 1 nil. The approach of 
■ill to ^^Dfo!a!!^5»« ,,p0n ^ ,, of ,,1ect#d ■» r1na «"•- 
F | W>lDloa1eat"!!I** t * V *j P0 ^ ,Utlnt * ’ ^ r ' 4tur * of 

Proe «ll| S afSJS!‘. d, “ nd ‘ ttat 018 Mr,ou * ' ' 

,f ftrt to * n lr| t*9™tsd, combined 

inlsth ¥SS Patand hw pollutants affect mrlne 
duim^ . jstsr dl sc 1 pi Inary approach la 

10 saHat *!WrUst pKyilological procaiMS 

n* htow, eb r 1u1 in * Physical conditions. 
IncludT JSS tiH 1 ' 'Pfwssw and iffscts studied 
■aMBSflP release kina ties, blotnns- 
WfUrold *" d texlcognnlcj. eortt- 


,e1d ■itthoii.B ?rf lfc r?*» responias, ascorbic 
,nd 'isww h ,to Petho1°gy , hlstochiniitry, 

"■Omits ■^ri B ^J dePef ' M wchanliss). T«h- 
!? luj JUnSaMiJJ 01 !!! 1 "? 9rfacts *rs being develop 
S*" “HI be wndltloiii and 

f l«ld Popu] 4 t|^J M ta “ ,iw streisatf and ; unstr«»d 

and depuration of 

*■ art K 1 -fails -re carried 

canto red tran sformation studies- . 

■'tod funrtion ^“ nd ^toehrom P-46D-depin5«l : . 
JJ* t ''ar*cto55 1 ?j^*'JJ , J l H F0) systems.. Chjutges in 
Action 5ST1 ,1“ # ; system*, Including In-. .. 

P*tto ■P ect ral properties of cyto- 

cr#h, i fish ir^^ ,rv * d In Blcrosomes of class, 
and wmi exposed to. the pollutsiiti. , •••; 


?! pollutants famed by 

thase ipacles ware Identified, nfo sys tem and 
changes with nomal variables (iuch as sex and 

chwcteMzed* f,Kt Cy ‘° ihrw *‘ M50*.Mg 


0 638 CINVI1ED FWER) 

EBBIETAE TWER EXFIRUEHTl REA-AIR EXCHANGE 
PROGRAM (BEAREX) 

R. »■ Oaxoniaa and 0. C. Zafirtou (Choaiacry 
Dapartoiot, Oaoda Hslo Ocaanographlc InscItoLlan, 
U»da Hols, Man. 02H3 B3A) 

R. A. Due* (Graduate School of Oceanography, 

Uoiva rally of RbsdB Inland, Rliuacon, 8,1, 

USB! DBA) 

i. K. Pros pare (RoionarlBL School or Marina and 
Ataoaphorle ScIibcbb, Unlvarally of Hlasl, pLa. 
31149 USA) 

(too of th* wain ohjaeclvaa of th* BEAREX Program 
ha* haea co data rain* tha sourrai sod fluxaa of 
acmoipharie particulars matter found In tha ocaano. 
Ona approach wo hava taken In acebapllahlog thU 
objaedva has baao to collect atnoipharlc parrlcu- 
lata matter froa 20 m towara lo the norrhara tod 
atm thorn trade wind raglm* and to analyxa (hi* 
material for orgaole and Inorganic conponuci 
whteh prow Ida ssurca markar Info nation for rar- 
rai trial, marina or atuoapharlc reaction loputa. 

Tha flrlt auch axperlponc was eoaductad In tha 
northeast trade winds on Bokaadratok Island, 
Entuatsk Atoll, Harahall Islands from April lo 
AugulL, 1979. 

Tho raaulca of this Invoatlgallon revealed a 
larga n unbar of eontlnanclally-darlvad partlculato 
organic eonpounda. Over the fiva month period, a 
factor of 3-7 d acreage waa found rnr tho organic 
coopounda lodlcatlvo of carraarrlal origin (C) 0 -C lt 
odd chain n-alkanaei C39-CJ3 even chain fatty 
a Ice ho la and fatty acid eataci and aalra). Rxtioa 
of Fa/ Al , 9c/Al and Kn/Al were found to be very 
alollac to naan crustal ratios. The actuaphorlc 
alimlnua concantratlon (uiad ae an Indicator of 
continental dun 1 decreased by a factor of 90 over 
the course of the experiment. 

Hscooroloftlcal and cl Imnt-jloglral mud 1 OB aht-u 
choc largo noouma of dual Iron Gilna wore prwbaMy 
craaaporcod during AprLl-Hay Into tha Enuuoiak arua 
by a very acrong ucaiurly flow ol wind nr IM ch 
followed by o subsidence into tho era Jo wlndo vast 
of Enowoeal. 


0 63C Clff/ITED P«TR> 

Tho Vertex Progrin 

John H. Martin lU>ss LinJlng Marino Luhorj- 
toriol. Moss Landing, I'allfornla 3S0J97 

Tha Vert ot prC'jrim |, noJo up of n sooll 
group of sclent Ilia intCicltcd in studying 
thr (onkal t ran.port and Om. haute of m.ttor- 

i a 1 t l r o..«.»nTc water coluon*". One of the 

alnj uf tho progran |i tu learn core- ol.oiji 
how the "lulling pnrtlclo" I r.mi|-..rt iisun 
worla; l.a., by icudylng tha prloary particle 
producers (phytoplanitonl . th* large, fan- 
sinking particle producers (zooplsnlt.cn) and 
the particle decoaposori (ulcroorganliai), in 
relation to the environments theie organism 
Inhabit. Studios on tho transport system 
are couplmd with flux aeasureaents made with 
particle interceptor traps lot throughout 
the uppor 2000 a or water column. Elements 
and compounds that are being aeasurad In 
water and In trapped particulars! Includo 
C, N, F. trace eiments, organic coapounda 
(Ikplds. organic N. pollutxni and blogontc 
hydrocarbons), nilural sarles radionuc) Idas 
and t ransurantes. The various conpoaents 
and haw they Interrelate will be described. 
Initial results froa the first cruise will 
be presented, along with plans for futura 
flild efforts. 


0 65D (UNITED FWER) 

HAKOP i IN SITU STUDIES OF ELEMENTAL FLUXES Al 
THE DEEP-SEA FLOOR 

G. fag* Heath (School of Oceanography, Oregon 

Stole University, Corvallis, OR 97331) 

Ray F. Uelst (Scripp* Institution of Oceanog- 
raphy, University of California, Sin Diego. 

CA 92093) 

To asses* factors governing tha form Lion and 
transition-metal gaochwistry of dRap-sea fer- 
romanganese nodules, KANOP is seasurlng nutrient 
and elemental flvMS at rive PaciMc Sites en- 
coapassfng the major pelagic sediment types. 
Flutes being measured includo dissolved species 
In bottom and pore waters, vertically settling 
particulates, and deposition In sediment* and 
nodules. Tha Innovative aspects of the program 
are the tight coordination of the various mas- 
uranents, and tha use of a sophisticated Bottom 
Lander to carry out experiments at tha sea floor. 
Tha Lander's capability to add or remove ali- 
quots or measure properties In three 'bell Jars' 
on the bottom can ho controlled via an acoustic 
link to tha surface, or via preprogrammed In- 
struction* stored In an Integral microprocessor 
system. At tha end of an experiment, tha Lander 
collects tha sadleent beneath each chanter or 
“ball Jar", jettisons a ballast plate, and float* 
to tha surface. 


0 238A (IWITCD FWER) 

Minginexe Cycling In NE Pacific Equaurlal 
Niters 

John II. Martin (Kjsi Landing mrlne Labora- 
tories, Moss Landing, nltfomla 95039) 

Georae A. Knauor 

[iCaa Landlnglkrlna Laboraiorlai, H>» 

Landing, California 950M) 

Particles trappid at depths of 125, 275, 

525 and ODD h In NE Pacific equatorial 
water* (2000 km offshore) were analyiad for 
their Mn content. Observed fluisi, resulting 
from chase data, increased itoadlly.wlth dspt^, 
free J00 at 125 m, Co 38S ug Ml cm 1000 »r 
at 900 m. The continuous gain Id Ifa flux qccurred 
la spite of large cotal particular and organic C 
flux decroaaa* occurring near ihe surface (fl^m 
7.2: 2.3 at 125 b to 2.J| 0.7 | cm 1MI1 yr at 
275 m for total dry particulates and organic C, 
rospoctivoly). Th* Barked reduction In organ! 1 : 

C arounts resulud ln.an alavailon of boUH 5jiC 
ratios from 2.8 X I0‘ S at 125 B, to 1.2 X 10 

* l UjIng"a modal based on cha four nw-aurfica 
Ito flux medsurwwics, ■ Df tl *m I 1 “* 
u* at I MO yr * was eactoaiad. Of rtla »h, 

PS3 wax scavenged froo tho ustor colitfi, oodel 
predicted dissolved Hn reBoval rauajWOrajhlgh- 
ost near tho surface (-5.1 n| >•«« ?f -!* 
t«> b) and lowost ito d»pi8 “* . 

yr" 1 a! ROOD a). The teasurad and aitincad 
Ita transport rates Indicate that » oajor por- 
tion of tho Ito a«Bil found b »•«; 

- .n,. tl derived from near- «ur face water*- n» 

iDurca appears to ba aurfaco currant advactlon 
i? dlilolved ^originally nil rued via eentlnartal 
veathgring pretoiibi. 


skt; 0 m ^ 


STUDIES QF NEIHUrE 0^104™ Ilf I" 1 ®, 

3EDIHENTS . . ■ ■ 

N.8. Rtabutgh (inaiicut. Of IMIM ■«.»— ° BlV - 

Alaska, Fair banka, A)daka 997W) 

Aoiroblo p.thto,..«ia«klin ha. h«n "««« _. 
aa a prone** eedrring in anohl* , 


ia carbon dloxtoa, located at tha dapth of the 
ahova slops chaggii, appaari to ha caul id by lo- 
cal injection of lio topically light, maihaaa de- 
rived carbon dloalda. 

Ihla promt at ton dear riba a tha aatboda ua*d 
and glvla raiulta of tracer iiplrlaoti oa aa- 
aarofalc naihaia oxidation. Thaio axporlnanta 
I evolved addition nf M ai an lot Iona to undla- 
(urbad aadlaani coraa fro* Shan Bay and Chesa- 
peake Bay. Iha rniulta Indlcat* Iliac anaerobic 
■athaoa oxidation dole occur and that (ht ralea 
and rata depth distributions ara lo accord with 
aodll prediction*. 

0256 (INVITED FWER) 

A55DCIATI0H Of THE HETHAFE SED IHEHT— UATU 
FLUX AND MICROBIAL ACETATE TUIBOYER 1H 
OiGAHIC-BICH KARINE SED1HEUTI 

C. 8. Mariana (Qirrleulim la Marina Sciences, 

University af Barth Catalina, Chapal Hill, 

H.C. 27Slt and InatILuta of Marino Icianct, 

VHC, Korahlad Clip, NC 28557) 
f. J. Banaena 

(Bponaori Larry 8. Bannlngar) 

Tha naaaurid naehane flux acroia tho 
■ad Inoat -water Interface In Capa Lookout 
Bight, HC rangaa sFaeunally fees XD-26D0 
Baala-B -Z >h -1 over a t toper* Cure range of 
3-27*C. Methane and radon-221 ntdlmani gas 
distribution studies suggaat that this flux 
la largoly supported by acthnne production 
in an 8-33 co deop ion* underlying sulfa to 
reducing aadicenta. Apparent alcroblal 
production of aaibano ftoa acetate In tha 
lop 5 ca of this eono Baaionally corralataa 
with the rolhina flux and rangaa F ren 
5D-600 ubdIs'I - 1 -h“* . Thr so npparont rau» 
ora baud on total wet aodlnent concentfn- 
tion neiBurauati ond In vitro labelled 
acaiato intubation axperlnonta. Signifi- 
cant nothant piuductlon froa acotate occur a 
only in aulfate daplotod sadlunta; a 
CMlnuB rate la obaarwad at 14-19 ca depth 
during July. 


TNSTXUXICTAL DETERM I NATION OF KICPOMJU. IKA.N5- 
Fauunmi rate* in tiif harihe ustix r<v.iwi 

Cnl g D. Tay lor |Wjndn H..|a Ocaimgraphlc Inal Itu- 
I Ion, Hoads Hals, Hies. (i.’MII 
k.ibcrL 8. Gagoalin and John J. Halungoakl 
Knnw. 02)4) 

Inwtriiarfluilcn bu* l>e«n davolopr.l lint will 
punalt tha tlncd-aerlis euaurewnt ol olcrablallv 
nvdtnicd chr-iWal i rant I urn 11 K.nv directly Ira 

■ ltd. The following .wl-netcd .per il l</n* ato per- 
IrrcaJ; (al cnc-ltier imple In proenrej Irua 
the wutar culuso Into -I ivt Inge- Ilka xltoa inud- 
bet Ion chnnt.er and rod1"tr*c ate s Innl lJng<<ii,1 / 
Introdiw-Bl, <hl tha B.inplu |w incut-.ltrd nc Ilia 
vile inJ .Icpili or pr.-.ur<-ariu and fc ) ".0 nl wl- 

■ iicplen iru withdrawn and pruuerved at 12 r;uil |c 
•pm —d tire Inlervulu. I!* I nnf runent Im Wrl 1 
•ulted fur q«.int IF, ln« n<nalr in ,1 l.jn UIM iif , 11 !.- 
•lanra* |kn aro In •» atJlr ut t'irnuwet, rnl f.-r 
Invoatiti 1 liut iiap-rjl v-«r 1st I- -r.n In rite pr ., 

c» In rmpuRSe l" chineas Ira ■•nvlr.Tmnnt.il i-arnn- 
etarn ,u,li 1 , ll.-ht. f-perlneniv Lnvrnloitii.' 
the Del.ib«ll*r> unj cuinvver »l acetate I 11 llira 
jp'jjl, mrlnr water .•■'I'Lni wre unJorvnv, 


(1 2C(W (It, VITO) FiVO) 

(PITEOIA i)f H|C«C3T*l A:TIWIIIE5 til NMIIFE 
rcnnelh n. Lcjlton . Braglc, H Tebn, tr-d Reinhardt 

4. Ro*i9F» I'.CrlPK. Ir.'.t Huti'jn of Orejniigrat-hy, 

Li Jolla. C4 9:u9J) 

Several criteria jre corronlv u*ed lo Iroll- 

ca la microbe) « c-iutotlvn agent* In geoche.il ca I 
nroceSSav M' Ihe nre'.ni'rn 0 f aroanlint with 
the r-olontl ,1 to I 1 ccrtalr r»tC*!on, (.') 

the presence of di*tlnc>.l« vtrudures LFiil are 
deuoslted a* a result of microbial activities, 
and (3) measurement* of activities In iltu In the 
presence and absence of nlcroblal poTs&ns or 
Inhibitor*. However, caution rust be talen in 
such studio, both in eroerinenial design and 
Interpretation of tne data. Quantitation of 
organism 1 * subject to rethndolagical reilrlc- 
tions that ray lead to fa lie miter* , and the 
mere presence of the organism doe* not consti- 
tute proof of their activity In nature. Struc- 
tural analyst* Is dependent on the romaLlan and 
preservation of racognixabli structure], ime- 
thing (hit Is uncoenon with bacteria. Poison* 
for use in ictivity meaiuranentj rant be care- 
fully tailed biciusa nuy Interfere directly In 
gaochnltal protatims. 

UhllR any ona of the criteria listed above 
alght be considered inadequate, when applied 


together, and with tha appropriate cautions, a 
convincing caia for microbial Involvwnt can be 
made. All three criteria hive been used In our 


studies of manganese oxidation In SmanlcD Inlet, 
B.C. and the data Indicate that bacterial 
catalysis l! • major factor In the ocldatton of 
manganese. 


POSSIBLE ODiATIO DTESTS OP A MARTIAN 
PAUDMACKEnC PIBJ) 

Bruea M. Cord all (Dept, of Physio* , CalUonlB 
SULa CoUaga, Bakanflald, CA 93309) 

A new aachinlna far ollma.tlo change on Naum 
Involving interact loos betvata the aUoBgharB 
and a hypotheslxad mnolant planatmry sa«netlo 
field Lb d) bo naiad. An early dynaao for Man 
la oooyatlUa with nuraal data on tha oar- 
ttan let a tier, oodel* or sdaoat origin, and 
dynuo theory, The Jaeoke^oaao aomllng Imw 
■iiggnta a laxtlan dynuo field would hava 
effectively shlaldod the nUoaphara from Cha 

solar wind. Cooling and/or eolldiricatlon 
of tha Mrs would cause dynamo extinction 
and oxpoia tha aorttan ataoaiiiara to Iha full 
solar and gxUntlo partiele flux. 

Thus avanU oxy hava trlggarad ataM- 
jfiarlo cooling and the pennant earthen loo 
cataatroyha, Cllutlo record a of Dim ikrth 
link dapmisd anrAoa Lupontuna wllh 
limes nf low flold mtragth. 11 lm nuggontad 
that field disappearance say hava kmd lo 
Ion- Induced nuoloxtlon (aloud format loo), 
lncreaaing Uw planetary albedo, which 
trlggarad tha descant of tha earl lan ol taste 
to Lta present froaan auto by loo nlbfdo- 
teapanitur* f tad tacit . 


‘ I HOST ‘ AND IIRXIKEDIAT8 TE8H RADOM UMIALII8 A8 
rOSSlILI EARTHQUAKE PMOTiOU 

E. Naokaion (Dipt. Mol. 8*1. and LxTOol-Dohariy 

Moleglcal Okie rv* lory of Calwbia hlviralty. 

Pal I tidal, jrf IQ9U) 

Tha propart It* of 70 isdoa imailiii rape it ad as 
pracuriari u aarthquakaa • to tho 11.8. , U.8.B.8., 
China, Japan, and Icalxnd an aoalyaad. 

Tba radon aimallsa error at gtaatar aplcnntral 
diatanM* for larger OarUqoata wagnltodai, Anar 
allna pracedlog UtP aarthquakaa EH »H Bra fra- 
qusntly ebie road at a diatamaa af 100 co 500 km. 
tha tips free tha nut of an anomaly to Rho time 
of the earthquake , the durst loo tiro, Intraaxai 
with Bigot tad* bat daernrea with diseases hat wean 
.ap icentxr tod roden ■ tit ion. In addition, rad 00 
aoenal ins ara eheaivad oora rtaqunntly prior to 
large aarthquakaa than prior to small ones,. Indl- 
1 cuing alio that tha preparation aona Incroaaaa 
with nagnltodk. The peak aaplttuda ot a todoo 
sadmaly la not observed to depend so aarthquafcs 
■agnltudt, dorse Iba tiaa, or eplcantnl diitancs. 
Thera foie It le pnauned lo depend on local oeodt-. 
alone nich 11 typo of raearvoir rock or local 
hydrolofty ■ 

• Ttin f thi ipit(4l diitrlkiKlon «r»d tha ihcailm 
.tiro of Todoa aoenal lea tug gait that tha prepara- 


tion anna at tha earthquake whaia precursors 
occur, expands with tins away from tba protpocclva 
rupture aona. A network of aavaral radon a I at Iona 
spaced 20-10 ha apart and located anywhara froa 
on* up to tao rupture ilHsiioni away from tha 
future aptcantec, appwara to ba wall tultod to 
catch preeuraery radon anomalies aaaeciatad with 
largo aarthquakaa. 


KAlTKQUAJX SOURCE PABAK&TIRS AMD I CALI KG UN> 

C. B. Bthalt (Dept. Gcal. lei. and Lauont-Poharty 

Gxolcgieil Observatory of Coluabla llalviraity, 
Faliaadaa, » 109U) 

Vo apprenlmrta a dynaolc theory of rupture in 
ardor to study tbs rslat lonshipa between tha 
static and dynamic sainia source parcnctrra and 
chair acaltng laws, far nail a arthqui! aa , nod- 
allad 11 bounded circular ruptures, « tacit atraaa 
drop (a proportional to dynaalc atraaa drop and Is 
indapandact ol rupture dinanaions. For larga 
awanta, oodallad aa raetaugular rupturaa with ouo 
adga at tha traa turfaca, maao slip ia propor- 
tional U rupture length and static atraaa drop ia 
proportional to dynauic stress drop and to tha 
aspect ratio of tha yuptora. Tho obarevotiana 
show that dynamic atraaa drop ia almost a constant 
b«tw»*n 1 and 10 ban for lorgar Imarplota 
aarthquakaa, sad «oan clip and static atraaa drop 
ioeraaae Uoaarly with, fault length and aspect 
ratio, rcapectivaly. Tha theory alao predicts tha 
ohaarvid surface slip distribution obarrvad an 
laolta, and it il shown that oil tba antic and 
dynamic source parsBatara can be dativsd from 
tho a a obaarwatlona. Tha aaaumption of eon* cant 
it* Lie ■ I rail drop for large oarthquako* is 
iocorract and loads to lariou* arrors, *■ tn tha 
M Bagnltuda scale, which ayairaaticall* undor- 
alcimataa tha mimaota lor'tba largaat earlhquahoa. 


SHEA (Tlf/ITED RflnEft) 

All'll METHOD FOR STATIrS C OHPUTAT I ON 

I'uruh^ haglunul <>uphya<ra I afc»r*l»i v. V.i. 
"rniyiTchni, Inal 1 tula and State Unlverultv, 
DlarkikurR, VA 2*0*1 

lu-jialn, J. K. , PeRlunnl f.rwphiulct lnb,<ialury, 

V*. rulytc, knilr Instliwla un i villa t'nlvoralir, 
Blm. ViIhitk. VA 240M 

The A3| D alalUl Curj>wiat iuit sirtlwJ Ifa.tuh, 

19751 ia MarJ uu 1 1,« 'is* nl aelaalr rutiavll -11 
Arrival* at odlaccnt im, alvei U»all<m*. IM lino 
.III farmer of th.i itlrjolrn trilrili trivi-rra tura 
ndlarcnr iccilvrii (roi « muria p.ilu In -luc t» 
Lrovrl pjlh dlffvrrncr »« ihu rrFr.trlni and rhe 
static dlllrronte kaiwuvn rwvctvnr [vlnii, Ilirr 
'lIKoivniv cl thv Ilea dllfcrcn.u-* nl rclr.ictlnn 
arrivals al ike adlavcnt ro,vIv*ro lir-a p.-lnta In 
opposlic dlrcvtlnna van l* JcU-inlni-J. Ihu vr.nlr 
•lllfcrrntr b, tweera Iw-j a!|.i um rrcnlvrr ri-lnn 
trqiilrsa Jvlirrinil Inn ..| iwn Iviri. thr II rti 
li>rn li ikr 110 .- Jlllvi.u,. ihu tlnr llllcr- 
on. nl ihv rvtn. tl.<i, .irrlv.ilw whi.h . jn he 
vaallv c-cpuiv-J lr.i-i 'F.c Ilrat l-ic.ika un tin- re- 
.1 r . Il.r If ..n-I l.-ia IM dire, rlv i-r.ip.r 1 1..,.j| 
to 1 hr clr-Jil-.ra .1 II TiTor,. c bm wen Ihe ■r-.il-.cr 
*.> 1111 * .in.) larxvr.L -t I hr '.ltcl .il mil', ., 1 , 1 In- 
f'rifU pr*-pnrt 1 nn.il * '» r *ir v«|n. Irv -«r 'hn 

rrl 1 f t-r. 

n... il,rtuL.. a. i-i •'! tin* rfiitl llfrfi.-n.no i.-r 

all piled Win fh'W rt-liM.C a»u*t.- . lrl- 

al lun j Inn A 'ha pr-'llle. ilic rul.ltl.t ai.iL|.« 
«urve cm ba tlrl rc arr-j.l nl.it Kl 1 C Iwn -:r r -r. 
P-. intn i) r.|,ijin thv ariual st.it If c-.-rrv' • l.'i, 

I unci Inn. 

■.’cilia rranvvnt i.'iu) rorle-.elvn Jai.i. r’iv sp- I- 
aiarlea .an he cocp.ite-l (tio thw tirat 1 -iHiiia. 1 
rot'lno liar lea. Iha AECD rt-ch-i-J {jta kv i|.pllv.l 
twrr- than uiue on Ihu s«o Jitj. Il.f »t»m : - .,n 
ho also applied on data on which fu-I.i auru. 
hava alroslv boun applied. 


S 11® 1 UNITED P*f£R) 

EffCirr OF AUTOMATIC LAIN COMHOL HFi'FL i.POs,*- 

coutEunou as resolution or viix-ba.sd vihposeis 

DATA 

Coat Jin, J. K. . Frgliinil CoophytUe Latoratury. 
V'a. Polyiachnlc Inatltuta anJ 3fat* Vhlvcrsi ty . 
Blacksburg, VA 24061 

Coruh. C-, Rog tonal Goophvalca Laboratory. Va . 

PU Lyt at hale Inatltntr and Stars Lnlvarally, 
Blackakurg, VA 24061 

HuLtLfoLd (24-fold) redaction data wore ac- 
quired during 1980 on tha Atlantic Coastal Plain 
noar Portarouth, VA, using the V7I4SU VIBP05EIS7 
KD5-10 ayataa and Chafaychev gaophone arrays . 
Thicknoai of Cratacaaua and younger iillcanis bora 
la approxlutnly 350 a. Sadlcanca are relatively 
unconsolidated sands and clays and rest on unna es- 
carp hand gran lea basscont. Slnglo vibrator 
IT-1100) s wraps of froqusney contoat US Ha to 
20 Ha ware used In an attscpi 10 obtain dan of 
relatival/ high resolution. Tt was found that 
application of digital autoaattc ills control 
to tha flald eraeaa before croaacar relation vLth 
tha pilot ova up teauftad in a raourliMa liyrsis- 
annt in ovarall raaolution and data quality of 
reflections originating from vlthia tha acd I sm- 
eary auction. Spectral analyst! of ericas before 
and after application of ACC sbtm |Hi correla- 
tion but acme whitening. Tha langth of tha AGC 
window dacarnlnea tha dagraa ot whiten log. 


SIMJLAIED lEPLECTEB PHASES PRCH UVCM BOUNDARIES 

fat Scott . SalmologlcaX laboratory, California 

Inaclinta of Tochnnlagy, FusflU, CA 91125 
Donald V. Halahargrr (aana) 

Tha scat taring of high fraqueocy waves hy 
3-dfaanalonal curved aur fatal la laraat I gat ad 
ky numerically ova lust leg tha Klrchhoff integral 
raptcaantatioB of tha atalsr wave equation. 

Tha Xlrchhoff raepamae la raleulsud by 
dlacratiglng the surf sea of a healaphara, 
sped lying simple poise aourcaa on aacb altaaet 
of the anrfmea, and aiauatng tha contribution 
from tha alromta. The raauktm Of our oat hod 
ate < caps rad tn those nf as amymptotlc, f (rat ' 
not loo approx laa tin of tha analytical anlullon 
of SH wvM tap tag 1st m ■ rigid aphna. Th* 
sg ram *01 hat v«ca tha rmilli of Rha tun aothoda 
ia axcalloat for aourca and receiver dlaEancaa 
vfcich ate larga compared to ilia radlua of tha 
aphara. Km tho aourca maid receiver are In tha 
Mat plica, va can danautrata ana lyrically tha 
tqu Italanco of the two aoluklona. Ha alao 
calculat* toaponsea c award fay acattaiing (ten a 
hump or a spherical aurTaca. Iha dafocualag 
ar facta from auch bmya can ba significant. Va 
find that ihema efferts arc 1 function of tho 
frequency rant one at the source pulse. 


THE GROWTH 4M> DECAT OF HF-INMCEO PLASMA MINES 
‘ IK THE IONOSPHERE ! 

frank T. Djuth ' , 

^wn (.uiguiy (both atj 0 « pi. «f Spots Phyttct 
f^teLronwv, Rite University, Kouuon, U 

Thm ncmntly caaplelad HF (3-12 w r ) fu W . 
ipharlc healing facility near Afetlbo Ctnenratarr 
hai bean died to . study thm Imopqral davalnpmant 



of paneolnically uduncmd plataa wave* in tbs F 
rmglM. Cxpmrfaaiilal ly. tha fracltn : 430 . nit 
radar wit used to manure tha growth rate of .HF- 


Induced plasma ling enhancemonts orer « time 
Interval starting at Iha turn-ora tire of tha HF 
electric field fn. tho plaint and extending over 
tire Kiln of Mary ■Ill1aec«ndi, .Plasma Unm 
rise tins af .unral mllllueond* wre ohtmrvbd 
In thm data. Therm wag no evidence In support of" 
rapid (1)0 woe) plasma win growth r*let. 
Thus, tha.praisiKa of -large amplltudo. pTatna 
naves gencrettd lmdiaU)y at the oqpmt of tho 
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i .criiMitii-i or ?rn./!B unm Fia;ka rportuirrs 
in iiltfo iiEiicwirrrr cr^nnii.nt wsicn 

in io l-in-r-j flll |h .MtM'J Ic 01 '.e-vJtnry. Nitlcml 
fnite. for A|-oipherlc Rntrirdi, flouldfr, CO 
MW/ 1 

A .1. I 1 inillimirn f III qh MtH,i4» OfrMfrMlory, 
i'll to.’ll C'lilrr fnr B In>r fc Ffleirch. 

?•: ili!<-r, f.1 finjiif) 
rr-JUMf I t. Ml*rJ 

Irn l free .n- . n-. krdl strut lym nf Inlurpline- 
llrr mdl'I.’ l-rcn i topic .-.f Ir.lcrfSt far S 
Innj tl-f. fn nucr lo Sflrili (or ^uch A spillrl 
Ilry' lure, the Drq in tfAt I an pi solar vlrH speed 
In i hp( l("Jrdph lc CCOrdlnSlP AjrSlcn htl hcen 
In .05 1 1 j I If.] u-.ln-i In -,llii obstrfiMnns , radio 
st Ini I Till I aril jr.J ct*8t MU oblfrvdllins. Ihe 
IHltta future nf th-10 ol -.Ct vlt Itns jr.d Incen- 
s Ilian; im i-.ini I he rindinjs of earl lor studies 
I ire left ,-e d-lutt as I'l Mo n licence of tho 
hellajrjphlc latitude deronSence of the wind 
speed 

We hi*e <M, Usd the snljr wlnj pljsni pro- 
reriles is a ititlil simtiure In a nn toiirdl- 
"Jle S/Sif , iihich no call as heli.j-a^netic 
rcor.JInile 1,11(1, II 1 lei with rospotl 10 tlw 
so l at eo'iitn. . Solir Mfnd speed, rroton terper- 
dlure. drj pr n ten fl-j. Inerr jso with hello-.j^- 
nitk laeit' de. ihi]» prntnn dtnslis dcrrn.ises 
Tfie-.n fir I if Ians arc qulllUC kbI v 
■.( insistent with Inst Inlfrrpl Iron palstlnq 
tnrcnl anl In slt-j rMoraat tons. 

Dr. Zhao ai.e-f'd Is on leave Iren the Oepirt- 
'ent Of Dapphyilcs. Pel Inn IhilvBMlly, Pehlnq. 
CfiMi. 
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» o/ J ,v i,. ItW-id.j .n/Je, i„j , hrB 

-I ■.'em, pr.i lu,||> *vrr the if a dn/. 

jr rrpsit.-J| t during Iniie nnd luj, [„ 

« Ml ler (lljfkil, n ,..rgln K -i,p 0 
■ I, l-r llnulll pubitlv nurso i u( . n . Ihc,n 
nfnl .».|t*. mi t.<> rulatcil e ihmiM leillv (a 

n>» l.riH'clng dim , urgc . ,| 1# ncf4 i 0 „,| on 

In f|..v Vii)...-liy pro[ lgaira il.'wigl,;lor ai a 
« u oitcj "f ab-.'it snn n/licut. It in 
At.* 1 viMjj by d pru[ igislng proaBjr, w JV , i„ 
Me hi,, I viler a ( B|.rip] Ihu pliclcr. In 
v .Uii. alter -s prrcentlPry drop, ih> piRsnim 

rt, », inpill, ,n a lc»»l ftrrasvr (h» tho | u 
■n.'t-l.id.„ pre„.,ro at n, t R | oc | er leJ mJ 

, *’*"'*'* HSddiiilly nor a porlod o| Ju-»o 

Iiviia, ,iu,|| y rai.lilng a m-w I ov Tor tl.a s<>a- 
, 11 " ff 4 !* b '* of,l y l * a .. v n 7 .in(,l b/ high 
» -I- J .ilvltv .J.J0 iv ms lurid* that pudu;- 
e., n.-",. ,,, noa cta.he vl,IUlo [n iha gl a . : |. r 

'* 4|,,J hr a rnpld 

'WUt vf the ilALUr iurf A':n , aacn.iing to 

li in"; ‘" , ' h i?" 1 r *, l44i * a r«rlod ot 
, V" 14 - TK,,e nliaii itloni can hr u- 

Pl.leej •» a I -fin nr lid (wly by d phy,| c *| Mda i 
‘ ’ '•? l «d Hindi and QovaeenE siyui high 

•near presiure r.du.e, b.j friction icj a'crl- 
rrate, basal a 1 Ming, t0 . J( .i„ H , |h lh „ 

■ Igk prc.i.r* lo Indycr basal cavliaiinni thla 
I", riini the h. Mr a j IU eandjotivliv of rha 
basal i ra, fln t ih, vaiir prass-aia vaae pru - 
raailMJCk.figl.1Cfa, j„ , ho lonaltudln.l c on- 
du.:tlv llr nallan, „ „ S d,llnhrf. 
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Thla slrana longitudinal modulation of the radio 
tnln ion suggest! the presence or an azlnuthally 
■■ynnetrlo eagnitia riald alone Pioneer ll 
Hiaurenanta seen to rule out my aubstanLlal 
tilt or the eagnetla uls to the planet's spin 
alls. Cruloe ebiarratlcna alia revnaled that 
8KR ts aleoit aioluslvely right-hand (PH) 
polirliad lulth sene lafl-hand (LH) snlaslon 
mar 310' 3LS) and that It ganerally oooura car 
thi frequanoy bond froa about 80 khs to 400 kHz 
with a spectral peak near 700 kHz. The avenge 
ltotropio ponr Is about 10' uat la —stronger 
Uue the terreatrlal kllcaatrle source but o»h 
Maker than the Jovian dooacater end henloniter- 
■ivelength Mission. 

The Saturn encounter data haia revealed not 
only a ueallh or delell eonsernlng the SJEJ) but 
alio lav-fr iqutnoy plana waves near Tllin 
olaaeit epproKh and at the eutboiaid equator 
ongoing. The ecoounter also revealed the 
presence or short-duration broadband nolsa 
bursts al Trequenclaa as high as the mealier 
Halt of 40 Hill. Droedbend, lightning-ilk. 
Mission or this nature hai narer before been 
ob sirred by us ulth Voyager, and It Is only eeen 
In the oloei ipprnch data. 

.. Ii *. F* 1 * overview Me axp encounter raeulti 
- 0 S • v ■ , ; ,1 hofore eloaest epproaih. 

uif 3KB morpheiog/ b«ca*ae eon ocmplot. *i- 
lho«h the w lesion atill occurred pr.reran- 
llally near 60 51& and tha peter 1 sat ion sense 

“"Vil prtdoMnantly mi. it bes.ne lppsrinl 

that the SXH via emibltlng perhaps tnree 
dlsllnct epootral peaks Inetead of on i y tn a onu 
Effh "“u * lou-rrequeney oanpor.nt, 

ulth peak Intensity below 100 kHi, olso tended 
“ s**^ at 60 SLS. At higher longitudes, near 
2?“' * " Wh hlghar- rrequency cospon.nt u.s 

TSi^t h • sp,alral F" h al *M acoelloes 
- 4 SCO kHz. inis Iftlrd emponont waa never 
cb5<r V9 d to oriend aoeve atwyt noo kHi. in 
zstton" ISal0n e “ pl}nont:l e, hlblted 8)1 pol«n. 
Kaer cloenat approach to Saturn, specifically 
,¥ ' 3 bolc - th * 

tm . fre,,u “ nB » began lo dmlnate 

“ , 1 ,w spec tzisi. in MJitlw. the poiarl- 

r, " r4W » LH Or oppMUa to that 
vhlcn had boon observed earlier. Although tho 

thln'V^ 1 roI ' ,hM hl » h ne 8«tive let Kudos at 

■ nlaat n ; au “ a,lin S I nlerpr,t« ion 0 r tna 
vnlesion In terns or a southern- her, j sphere 

Mterzmtat, f,nd ' hat ° hOclspMm 

IL 7 1 11 nnir 64 r:<,ru KPf lllnc. First 
Jh!n. K °l r f n9,m ° r tBl «■«»»*■ does not 
P " J " t0l ° H » fta •*•«« plane 

Is II 5; , tr >rt th “ Dom ' , ,n spectra 

d '“ Wort the polar nation reversal 

■ CLM, ll., onlsslnn Intensity does not fMlov 

ie.erse-h-M.srw, lrwl J ,Tuo^d Ur . 

s n o u 1 V " r^* ‘ 5t h ° F * but p ®r* nearly n, „ 

hn-i/h f “ r " ■ orl * ,, «P<Ily-besnoj 1 nortbern- 
M.XV" T^'-r Flnally ' 0,4 MMruLlcc of 
. W 1^- frequency icnpcaenta is C "n 

N WwaHPS ° f lh ’" “ ■“» rr:n 

apauecrafi If i h ,., nourees ere in in, 
ci »f r n ™ LH or the 

TAT.t Tl SI * 66 Interpreted m Urn3 

ir-Zn ,‘rrv; r r8e rjf eish 

ii U" - lou-frequenay sonponenl is 135- 
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cbser.ed. However ji;r ,* ■F eelrt 'Rr«eia were 

SK-" - 5JE r.\" 

discussed thus r«r, these bu!« U- 10 tha 3SI 
1" Line near eloae.T 1 ?' Hpeer rand cel y 
frequency up to HQ HHr PPr< k ,Bh ,nd r " ,dool l' In 
bursts nuit be very broad faaiwi that 

of rel.liy.ly short d^.iln^ ri^nn* ° f HH * J aiW 

resolution dels H,gh 

■hlsstos, but i7“rli: “T" 14111 i'lhtntn. 
Intense. So. although " a,Bltud * ®“re 

htota »ye,. COld Pl, “ d4n4 ‘« a . 

entirely ^be VuWul^tff ' ™ il £\ 

UKiined, we can rind ¥ * data >ra 

pznpegetlng „ ilo eat., "a *f^Tu fr,,ly - 


condltlons. The Fluxes of both electrons and 
protons Increased rapidly at the inbound nugnet, 
pause crossinn between 23 and 24 Saturn r.dH 
(R s ). Several peaks observed In the > 0.43 H-u 
proton fluv Just Inside the ™gnptopau SC art. 
Interpreted as due to motions of the wcn.to- 
pause. Voyager 1 data have confirmed that 
» l.B HoV Interplanetary protons can enter the 
magnetosphere to at least 10 H Sl presumably »f. 
the nagnetotall. The wrirumi ~ 0.5 HoV proton 
flu* occurred near 10 « s rather than at 7 R. j. 
observed by Pioneer 11. An asymnetry wg< s 
observed between the Inbound 25° from the 
Saturn-Sun direction) and outbound ('-150° . ivnAi 
portions or the Voyager 1 trajectory such that 
comparable fluxes wore observed at larger L 
values along the Inbound (subsolar) pass The 
oils twice uf s nugne total) was con firmed by soft 
electron and proton spectra beyond 10 R„ 

Sporadic streaming of protons away frowns Lurn 
was observed between 30 and 40 R s outbound 
noon absorption features Mere found at tho L 
shells of Titan, Rhea, and Tothys. The shadon 
or Titan was observed In equator) a Hy confined 
protons near Titan closest approach. Outbound, 
while Voyager | was —7“ above tho rguatc.rlji 
plane, the spacer raTt passed within 4° longitude 
downstro.ini or Rhra (L . fi.n). a „. lr rnw n^orp. 
tlon fr-aiiiri'. vtsnrf.UM with Rhud. w.s ..| rt nrv,.l 
nside IB*m s orbit at l . u.b. Iiu-. l v .,i u ,,. t- 
Interpretad as evidence for an outward distension 
of -a turn s magnetic field nBar the equator as 
may be produced by an equatorial ring current. 
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ILk F. Mast 

H, H. Asune 

K> H. Behannnn 

L. F. Burlaga 

I. E. P. Conaernay 

I'" " t: ““* /Codda r<l Sp.ot Flight 
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Physios, Oriental t, Haryland 20771) 

F. H. Neubauar (Instltut fur Geophyalk. 3300 
ft-aunaahwilg, Federal Republlo of Oenesy) 

Fll?ht r m*T lt * u 0ht “ 1 . n,<J by tha Goddard Spaee 
u FUlda 1 "V a »“irtloo ere 

,fl - Thaaa reaulta aonoern the large aoale 
nriguratlan or the Saturnian magnatoaphara and 

SSSlitr 1 ntI?" rh, iilr B . ln thB vloln “* Df tho 

i tail lie Titan. The Saturnian naioaloiphare 

i » P ™ ■* o*r °it r * Wi 11 ' 1 1 k * than Ju P lt «r-lik# in 
tarns of lta ralatlve extent with tha redlua of 

SU Sfigy g f lh4 '>‘ a Sn.Uon point being 
PHTuxinnaiy zj 8. , There la avldeaoe for > 
si teeing nvey from tha pi mat on 

intemaM^ r.. ** the wlar Mnd-a«lurn 

SO 1 ? 11,8 tal1 dla ® 4Ur la ■pp-oilmately 

M R with id avsrige field of w3 nT at 25 R. 

SiSrsart: oap al,^o^,l h,a « "•-it* 

"^ a « “^'r than that of th. 
ritia i. , ,?• intrlni ‘° planetwy aagnetlo 

18 Pr ‘“ r “ y as previously d.ter- 

wlSJll^ t. th * P1 ? , " ar 11 obaervat Iona, and its 
polarity la opposite that of the Earth The 
dipole nenent la 0.21 t 0.01 Oauaa. * ' »d tha 
Preliminary ^ , 1 . me.auri.bl. lilt 

than 0.05 R. 01|>:,la ®ff»*t i« la*. 

3“ 

t*EELf. 4n °° unl9rM thB -eulllta Titan in 
thJ »hr L| U . r megneloephera (rather than in 
IK>1 * r “ lnd > « LT ^ 1330 with e alo.est ap- 
bltMne ‘i ° f '. , ' 3 *T- s, «nlflo*W perturb 
Ilt^ueh ll “ bl8nl f,ald “ ara Obaarved 
ihook^nr tP,ara . Mla no ol «r avidanoa fbr * bow 

J l 1 " 11 ' " ,MtU fiald - Tha 

d^nIoi^ B . Sjtl i rn ‘ an "winatoipherlo plaaa la 

M. r. Tlt,n ,n< ln,,uoaa • «*»n»to- 

MlMtlQ^5 " ' vld4no,d •>» ■ bipol.r 

hw«II trV.« * ra * ion ,nd trtl are. 

rE 

Interned lata batueen that of th. aolar wlnd-V.nua 
I'm SS SafSf of 10 ln tha J «‘ a " ■■gnato- 

2L tL.. £ ^ ' °“ r# la n ° -l 

acre at Titan * lBra " oondl,ot| n« and eonvaatiDg 
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5 ™ ELECTRICAL CONniiCTIVJTT 

Of Hffi OCEANIC CRIST BY A ICDTFIFh 
HAGNETOUHTBIC RESISTIVITY IWj HBTIIOU 1 

R T»^: r s^r r,,liForTbKHit - 

fc^KTs.SRirrsr"- 

Dalaurlar (At agag addrais al Low) 

jfegnetotel lurle goundino revoala ■ 
conductive zo«. beneath ihJ Pacific 
Oeean at dapthi in excaai of to la but 

eh!*iiJL r *S 0lM the con 8uctlvicy of 
the Mttaaphere above thla zona. Pur- 

° nl)r 1,4 

ThaTII^? f electrical Mthoda. 

Tho b I dlest fl f these ere cha siLvanlc 
tflchnlguM, Schlunberger sound l no la 
Wsimin 1 "" S**^* 8 CUTrant •iKtrod. 

*h™»and. of HI oeet ere 
?rj!2 * ? T,Hble “Itwaaeiva la 

J 8 ?! "SJ!?, 0 " ,lB ° C8an f, “ r th * BB i- 

0 . f a vertical blpole aouLe. 
r??" lt “ p 4 *P»ratloni 
to dn™| ta “*«»»•« are lufflclent 

*p«« ^I^.,? 8 S n f* tlrtty °t ■ half 
2.: h ? 1 Kw ,,f 1 pieo tmim f ° r '“«»«■ 

gaMrlf 1 !^ Ph 18 and 

10 tUm tha la »8th 

ai)i t ai*2Il P 2l2; M ? d0rn lnl ‘niaentitlon 


“»^V rni * lm » : ^nt.s Sk.'Laa 


ISS—Sw*- 


•‘«-I •'nlKii.i HU 

Mat.zna ,oi 1 

'oi ! ^niVd^V 8 ** 1 * 8 '*-- ‘ 

, ImiLT.? «a 

• 1,w 
Hlrcpigt*,' . "I act leal* aa cem g eait, | 


Additional And 
Revised Abstracts 


U *» INVITED 

™ 5 J‘» uSJ*™ “«•"»> «M»- 

*■ D. Dtlah 
J. K. Al Kinder 

;;.«““s.is‘. “■ '.jssas* ■«•• "«» 

Cr.rrUll, nt " ,l l,, ‘«W ,p,a *r*n«h. 

/• If. Virwieic 
J- f. Ptirei 

' «''V.W *' *“■"»»>... «... 

A. LeaKhen 
*■ FHeraen 

- 

■ 

vs; 

»*« par 1*4... in,, w, d»n^ . rot *~ ’• 

*MlM <RJ) ba* ad w UU a 

BIfAimvm lahe^?tu*. ^ r,pd ' *»» 


FLA1HA imk invest IOATiou 
D. A. Cernatt 

01 «*»■« end 

JS^uitrssr l " xr " 8,,, i-i8ciBd 

*!;. Utu!!r SgTI* 1 'V u " r 

“* alio diiaeted aleciri. '? Ih "•snawaphura, 
th. wcfiut iom.’ 

• 'ael .01 latlc nol.It S ?^ and 

"■rrow-banded innoi And Il-L . . 0# dl, MU 

that had IU»tdB3S,iT^ " 


SA, “W ,SHWWE, «' 

(LLJhnnotu. A.c. r.— .__ T f , 


Oceanography 


pi^SJ 


R "i«rr 2 SS" f 6 ' C— lugs, U. 




EAflI0CAKBOT ™ SURFACE HATERS CT THE 
WSLD’B OCEANS A3 BETH IH AHRVAL CORAL ill ROB 

uJa*8 "TSS 1 [La Oolle Radiooarboa Laboratory, 
u.u.S.D. , s-003, U Jolla, CA 91093 ) 

da^Id , I^*! ,, "? aau «"«t8 vw parfonaad oa rin* 

tha AtlanM "rS 1- ? *”* ln *®f« w*t« of 

ow<u 8aL1 "* * rasU} “■* »“*«• 

Th,., J^ 11 ' 0aiA Pa*oa, Fean Mg, Canton Islands) 

«oHId^^!nT ,Pr !^ Qt i*’ 1 1%C levala ^ th* *1»- 

tB, * ) P~* nt i" th. eitf-. 

ESiT^n SL . tl 5 - - aP /D ™ atlD «- pre-^ Mc 

&1«£ v . * ^ianilnad far tha older ooralat tha 

^l«/« /?? T? 8- _,Sa '« (Oallpaaoa) to 

M fen (Tlorlda and BeUxe). Radloo^boo lav.la 

^ valMa thal «"■«* fro* 

differmne*. batmen the 
fa* I*°2“ a fop * 1,a 8lffiNnt iMatlena is attrlh- 
£L£ ^ TPtatib. in denaitystruoture rf*Se 
■“wos and paaqi aurfaea mtara. 


Planetology 


^^AtSmtaTS ^ 1 *'** TM.tlMCnniE Of 

0 >*P^SWBt of Ileqtrfeal Engineer- 
iA.«i.--Tr^ J**Li^ * Kaa ». Canter for Aaczo- 


■ldaae»attMe that :'tha 

r** *»■ asrtetuz*' which , 



cannot bl agplalned by celestial nachanlce 
gFfecca alone. It has been euggeeced chet 
aleeiTsuMOitlc af facta era of considerable 
imortnee. Such af facte ere of two types; 
thus* wortlag today, end thoae which were at 
wark at Mine prole tloai whan the ring ayetem 
was formd. 


The tepidly varying spoke atruccure ii of cha 
ftret IFF*- According co e paper by Hill end 
Handle (UFO), tho epekea ere foreed by nlcron- 
etaad electrical Ly charged grains levitated by 
elecCrMtatlc repulsion frra che Large-died 
bodla* in the ring, and concentrated hy alec- 
ttlc currant*. The erne paper bIsa suggests a 
theory uf the braided atruccure of tha F-rlng. 

There is goad reason to believe chat the basic 
■iriKCura of che Saturnian rings derives From 
coaiogenlc linee. If electromagnetic forces 
are active today chore la every raaaon co ba- 
liove that they were nLso active at coiangosLc 
tines (Alfven A Arrhenius, 1976) Theta aach- 
■ilaeo are dlacuaoed briefly. A detailed aoel- 
vala of tbe Voyager reaulta ie ltkelv co dle- 
crletsaca between different coemogonU theorlea. 


r?E«ri °” rto ••Fthquika |. t0B - 

“ “*">"»• buret, of ef",r- 

lhM * ^rmhoU. nr. 
“ d V, "“ W1 « « . etzong 

Pc sib Is model oF preasnitory cluiLerln, 
ie an expending creek vlth dynamic friction 
d4 F" din * on tha slip- rat a A end dynamic 
cohiftioa daptndlat on rh* .«i. 


C T "iip-rac* a aad dvniBlc 

coheeloa depend I a, on eh , lilSuyoTtlki 

S“ P, S 8 , l0n ^ Abrla ™ 1 sin* tore appear 
L^” 8, ,“^ conditio^, 

■hear acraae la largaj friction rapidly 

iithT^W 1 !* “ ha,lon ™P“ly Inc^eoee, 
■ilb ti local alnlnz of f r | Ctloa , ad/or 

local coucentraciona of shear itrua aro 
priunt. 


SPRi Aeronomy 


ani.J.I t Peadia , D.A. (19SO)On che hreida and 
apabe* In che Saturnian ring ayatao (eubmitted 
re Aetronby*. * Spgca Eel.). 


WASUMNEHTS OF IH DRIFTS AW 
HsvikAL HDDS USING IHOOBSRHHr SCATTBB ANn 
FAUT-PBIOT IWBRFERoSnSrSLSSS^ 


Alfv'O. H. and ArrheOfuS. C. . I97b, Evolution 
nt Ihp Telir Swtow . NASA SP- 145. 


i" aito Puare ° u «° «*»»> 

R. C. Bunaida and F. A, Karraro (Cepe, or 
Physios, Dnivs relcy of Poareo Ueo, gj 0 
PUdraa. P, *. 00931) 


Seismology 


AHTSOTKPIC SYNTWTIC-SSIWeailAHS IH INFLATED Hop 

KSHVOna 


at met. Cn»in 

David C. Moth (bath at Ineclhues of Geological 
Sdiancei, Hiirohieon House, Hast Mine Road, 
Idlnbuzgh, EH9-1LA, Scotland, U.K.I 


Coziest interpret acton of Balemograma of 
•aouallo evaace in hydro fracture! reaervolra 
ippeara to be che only way to rflsolva deceilu of 
the crack geometry and mosUor crack growth, 
■ydcsfrasturlnq at cha HDR experiment B e lo* Alamo I, 
at one auge, appear* to have cpnned a olaeaio 
lyatam of Urge parallel vertical oreebe enclosing 
i aUb of eull aspect -ratio which aubeequonc cool- 
ing made effectively anisotropic by opening orecka 
perpend lull lar co the faces of cha major ozneks. 

Such effective anleoecophy can bo modal led by en 
elaatio tenzor which dUplaye the ease velocity 
land attan nation) variations ae Che creaked solid. 
Synthetic selmograBs through such an Inflated 
atiuctiua ace calculated by modifying the 
isfleotlvlty technique to accept eniBOcropla 
layeza- 

AC tha particular It age of the LASL HDR ox par i- 
uni we are ibXUIng duwnwell three-eoeponent 
geaphanet recozd aeiemogiema showing many toobin- 
illoae of two basic BBlemograma with several un- 
uaual featuree. 'iur {vary preliminary) model ling 
preducaa Srnthatlc eeiemograna with cheee aano 
fea lures, and dmonscratae that tha large variety 
flf obierved lolemcgran, 1, caused by the relative 
positions of tha geophone and acoustic event with 
reepeat to the major crock*. 

It appears that, if the growth of a zsaervolr Is 
alwapa mitered with da unwell throe-«ap.jront 
■Hflphonoi. It should be poeslblo to Interpret the 
records, with the eld of synthetic eolertcgrame . 

In tarns of the geometry, orientation, and 
dlnenelon* of the major crecka, and tho creol 
Jenaity of the contraction crecka. 


Steulteoeoua BBeauremaats or (-region In, 
drifts and neutral winds have been carried out 
euccase fully for tha first tins, leu drifts 

7tZr t r'i; iih tK * 2 * 25 HL, 

ualeg e baemewing technique by which the ton 

88 18 thC Blgn,clc H«M Unto. 
V,nd * " ara “■»rod with the Pabty-Parot 

6 »X ^ VZTJiZ “" urin « thB “Wtar .hi fed 

,rr. 1 . Un, > u,lB * • alBl l*r beamawing 

technique to obtain both asridloael and aensi 

drlft^rrS! 8, * I C0B l ,arI «“ 01 th« isnrni Ion 
drift with tha aonal neutral wind above that 
both ion* and neutrals move together In aha east- 
wet direction, Since seat-weir Ion notion in 
the result of ExJ drift, our reaulte suageit 
that this ion drift ie due almost entirely to 
polarization electric rieida eet up by the gone] 
neutral wind. It la shorn thal this ie a vary 
important moehaniaa for Areelho. A comparison 
Of Irn drift along the field llnsa ,1th tho 
norldtonal neutral wind allowi a direct measura- 
»nt of the diffusion velocity. It l a shown 
that although standard uehodl of estimating the 
diriuelon velocity oeually yield reasonable 
roeulte, there ore aome eacoptloni. 


SPR: Magnetospherlc Physics 


CAN COLLISIONS INHIBIT FIELD RE-CWIHfCTIOHl 


A.- lelacealuga (Dtparbecnt of Phyilct, 
unlrarilty of California, San Dleao, La Jolla, 
CA 92093 

(Sponsor : Eldgn Whipple) 


An inalyils Ii glvm of th* effect! on th* 
coll Ii Ionian fairing nod* of t lull coll I- 
llon frequency. The Lnrentz Collision opera- 
tor Is handled by i Langer transfom for a 


simple slab oeometry, and It Ii ihawn that a 
small col lie Ion frequency Inhibit! the arowih 


small colllilon frequency Inhibit! the gronlh 
of th* Initablllty. 


FKJWimY CUTSTBRtND OF EASTHQUAF^S fOLOBAL 
TE3T AND F03SIBLE HD DEL) 


V. Killli-Sorok (Inacituta of cha Phyalce 
of the Firth, Ac. Sei. USRR, Haicav, D3SF} 


FELV1H HELHHOLTf INSTABILITIES AND LONGITUDINAL 
ELECTRIC FIELDS 


Twenty out of chircy-one ecrangesc earch- 
qeakaa In fourcean region* 0 f cha world en 
precadad by the burets of aftershocks or other 
S ”?*" “ ltUn thr »« year*. TWeney-four of 
thirty-sea elsatare ere followed by etrong 
UrchguaLaa within three years. However, 

,* “nfldinee level cannot he claimed *ec, 
, .f 4 f e j r y° *°* lowing thraiholde were decs- 
lilted la uch region: the mlnleal airebar 
Bt •erthqukae tm abnormal duetermi cha 


N. B. Themsaon (Department of Rhyilci, 
Uni vanity of Californio, San Oltno. 


Unlvirilty of Californio, San Diego, La Jolla, 
CA 92093 

(Sponiori Eldon HMpplo) 


The origin of longitudinal electric Fleldi 
M.a. parallel to tna magnetic field) ti fought 
In Halted regions of high trani«erie shear. 
Polarization flotdi iro neutralliod by longi- 
tudinal curroiiti which both Unit tlw shear and 
roquiro driving flaldi. As a specific exampla 
rinlta length affect on tho Ulvfn Helmholtz In- 
atablltty ll onilyiid using tha mall Lanur 
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1805 Artificial HtllllU tecbnlgow 

ACCURWT OF HEAH EARTH ELLIPSOID BASED ON DOPPLERi 


lew- cur. ■ 

^The-BPror'l^tta Jin^rtH «11tpw » . 

Uw Mils flf Doppltf or Imf obitTMtloai of flftl- 
fktil «rth mSllUei or raftr DH^tor ' 

Mom of Uib oesan wrfqc* frtn • »*•*)] *■ ’ • 


Mom or the khh Birfqei frt« • 

upon Instnaent proqHioii. gn u«8rt*JhM** lB tha 

spoclftcatfan of tha earth's flravlty f *«ld at both 


SDMI Meat! on OI uw eerie > 

long and short wav* lengths, on uqtarUInM.iJn ■ 
th* origin of .th* coordfiut* 5Fit*«. ^ , ' 
errors In lenOipherlc uupt li i ar >,"J B ^i ptar,c [ 


errors In lorvwpnonc 

rtfricMon. and,, for a It l« try. on ocHnDDrjpnlc 
of facts, fhe ttognttudo of ti g .uncer tainty, i;. th; 
computed .lllp^d^ll v.Fy^^M ?n ^ 


tompuuo *■ lipooio Will very ■ YB.T" ; -- 

of thMB orrari and on thi iw^r »d dt»trlbrt1on . 

□f obsozyntlonl stations, ?!' e ^ t 3i|SL c .« 

based on varloul ditt uts Indlcatfi thit d|fr*r»F«* 
In the computed alllpMfdi ore '' 

sipncteddue to tha nrtoui error BI “ ™‘. 

-thobest fitting •lllpnW.hai a iM-Hjor uls of. . 
637B196±2 i> ' • , i* u„ *" ' 
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ridln axpitilM, Thi saturatlsn of parallel 
M “J the Poll! bl* formation of local- 
iild pot Mill) stvpt fs it so conildireda 


AURORAL ARES: BONDAR I ES BETWEEN KAStETIC 
FLUX TUBES 


l*>M-l jtc 'toeper th.in the tpertra .it liri - 
T. Flu* Mini and 'p-zlz.i ir* JI«tu*eiJ 
In iz.gr i nf i First nrdrz Frrnl jcvcIi rai Irr 
enjol will, j Jirrneios rorfficlrnt In., rc.ie- 
lofi llnr.irly with ciicrsj nnJ .1 free 

n-.c.ipe I-junJjrv zt -nre .U -tiiu.c ujieireaa. 


Cowell of 

Crnidi, OttMi, Ontario XI A DM) 


0374 PE VISED 


fai 0, . lha “CrO! topic conditions 

hr Miroral area ta fora ii proaoitd. It Is 

la1f^k* hU ,P ? *!' fc» Sr. ti, topo! 

, " B “ tol Pl ,, h raqolrti different 

r* l ' l J e Wjhry of tha flow has produced 


Da-IO MUSinU'IO'liT IN MARIKS SAMPLES BT 
ACCELERATOR HAHS SPECTRCMRTRV 


J, v. HUB f.BI pruuuceo 

■ | an« t ; *5 d plitui. Under than 
condition* an arc will hn, it the boundary 
biiMen the tin plains! If « sufficiently 

1 t !S! , ri?K #rd ‘ l, ' rBCtad currBnt <* required 
by to dlfferww In mgnetlc flaldi acmi 

, The houndlr y ■» a tangontlal 
discontinuity 1" thi eii^ieMzad plasms. a<i 
• re U therefore erpecUd at the bomdary 
batwen sunward and anti -sunward flaws cn tha 
hw P d,r1 « botnetn open and 
closed fiald lines which uplalns quiet Mm 
polar cop sun-alicyiid ares, and at boundariai 
Htwen plasmas which have eargad on the 
djysldi or reconnected on the nlghlsldo In 
airterent Impulsive events. Ihe last 
accounts for panllal ares within the ovil 
and for arcs occurring near the throat it 
active tins. 


A. KfuiBlal 1 , J.H. Ttanaa 2 , J.R. Cochrsa 1 , P.D. 
Psrkot*, K.K. TuT0klan ] Ui Dope, of CealORy * 


Caopliyalca, ii Hrlphc Huclaar Struclura Lah., 
Vale UnlvBfBlty, Hew Haves, CT 06530) and p, 
Shiraa and 9. Krishna swsal (Phyalcal laaaarch 
Lab., HavraagpurB , Ahnodahad 9BOD09, Indie) 


H* mucsani ASSOCIATED KITH SUDDZH G0H- 
KXHCDmni AI CSOfTATIONAAT QUIT 


**" Xaetlwl* (Hiz-rigncL-Iutitut (Or Aarasooia 

D-34II Ratloahiig-Llsdiu 3, FID) 

(SpBoisri A. Ilchtar) 


Vlth th* let caopailtlea tzpeziaaae on Gaea 2 
chat Miaa on tha aqustezlsL plssa tha otss- 
asarsF ipaetcijer ssarilia par charia < 16 kaV/e 
ie la rmiad B* BBhageaniBte af short llvad du- 
tatieB (aavirsl hours) aaiaelttid with iatatplsn- 
scarp apaca ■hock* guddaa cotBiDcamiBta, Curloa 
cha evsst riiinijlnu tha Ht fliuaa lateh up 
ta 2-10* of tha H (lung and ara Iocs tad la the 
st vs- ml Anight no tor. Th* origin at thia patka 
can bt Idtatlflid with p liras ihtit iajectlaai at 
lti iruar bsusativ in tha duak-mldnight itecar 
f»n which th* «■ alaaent dr I lead into tha gt»- 
*tstlog|ry attaints. Thi ahnitar life tlcea of 
th| Ht , isalntt charge archings, coaptnd to 
R* ■ ■■ vail H th* variability or coneintratlona 
af.flphs pirciclia In tba astir wind makat th* 

Ha * good tricar si lata rpl< sat try platsa in- 
jgclioa sichsBliBi In th* Isbiz zugnatoapheri. 

Thi nunhti <■( ivasti atudiad asBunta to ID. 


At tha Vila curiam acts la re cor uaBuzaunc 
of Be-10/Be-9 ratios ol 10 _l1 with * 103 lo 
■rzor has baan achlQimd with an l^pcuved gaom- 
acry in cha cealum aputcar aourem ualng only 
2-0 mg of h-9 oilda cacrlar. GEOSEC3 S, Pa- 
cific 1 tat Ion 300 deop watar baa a Ba-lO con- 
centration or 6100*1200 acama/g baead on our 
dLlurad Ba-lO/Ba-9 standard* mads From a csli- 
brttad Oa-IO/Ba-9 a tar cleg as tar Lai. Tha valoa 
la shout oight times hLgbar than the aurfaea 
VBtor valiui reported aarllar by gala beck at 
al, and yiald a mean raeldgsco tiam of about 
J000 yaare for Be in aa* wstar. Tknt madulaa, 
ena rrorn the H . Pacific (»'fr.m*U} and on* 
from th* lad Ian Ocean (26*9, IWB), each aam- 
plad to a dapth of about 1 cm hava Bo-10 growth 
zatei of I, a and 7.2 *Wmy taapoctLvoly. Tha 
roclfic Ba-10 rat# ie about a factor of 2-1 
smaller than tha Th-230 rata, whersaa for tha 
Indian Ocaan it la hlghar by about a factor of 
'•2, Tha aacrspo lsto-J Ba-IO/Ba-9 ratio for tha 
Pacific nodule la about Ial0 ,s atoM/g la. If 
tha Initial Io-lOfBu-9 ratio la the module 
represents that af deep vsier aur naaurad 
Be-14 coneantrsclan In at* water yield* a Be-9 
concentration of about 0.6 mg/kg coapsrabla to 
the dlract detarmlnatloni taported by Harrlll 
ct si In 1 460 . 
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veUvWrM »t ** IMpirtmeM of Iffas*. bKMrpuratax 
fclv«*ea<S inhnoV»v which hu Via p-tenlli) rnpuMtiiv 
of nw’lutianisiat uialtlu iwo<bsv, 

Itevwel nonctpla l<r uiiHiia* i;i«r alcult iraArtallT 
ra viand, wt lavtier own*, cal Ini iha rr«oMlisKUNl 
vatvlar Miaan wtUiid. la Seaciifcad la aoirv dauil. 

TMn MBCipt la balag pucMn] h r D, IV/rac «laptMn| 
A«nry. Man-wal riceuMc ant Alnvsphrrlc Admln- 
talrtiii.n, ant iha I*. A. rifrtielrat Surra,. Ttuae 
aa*ni.S(> have nj-nunu,, rr-j .1 rrm-nU Mr mrurua 
puli l- vi ir* . ?evaral varaliara iia (limnl 

6, he awitatta for letting 1 a mil !9S|. Then reralvara 
bisM* P'TCjMp, i >«iumc Hi Tie pmr. anl 
•.'htala haia line a^.urariea .if vnerJ rra'imer>rs la 
petard Niara nlvlnnilhn lliiv., Iliaetar. w«ar 
vapur rwll iirevre will fe nrelp -1 in nitkir id arhte.n 
Hie f.ll iviiii y. hm. I «in<ilill-a roniiit urittrlnje 
*>• r*i rial pj carrier phiva ,-nir -I an 
'•!. si, a i 
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y.cf.i* H tMn:W’ cf lrjnilomdti ;n af thrie- 

! :*r ‘ In firusithil tjt* or 

, l.il, ir.i-imt 4-J x.:t|ntlal «r.,ir«ent repreien. 
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1 W CeRWIrk olep rvalWna and rerthorJi 

rFOispniutn DEs.THnr a fiuif cisiAhct 

NtTWURK. IVxnntlOSG HI ItRlvT TypM DP 
CPJTEnrS MATRICXS 

C. 9 C* 1=!«1 iCaodMlr fcai.. ttlv. KartmAe ( TW . 
E^tntnca ». D-TS09 KacliraAe, W. Canuafl 
A (ucarlriU/ ertlc lost isftiUmi jtnvgr la develop - 
<4 br U> mrxai crier *i!pcfi ttte dtituce mi- 

•ertt. is b haaad ■» ft. f K t ftu U» direcHnco- 

raacstoali *11 bi ■ nfuUr hui-aguing azlstka. 

A &:* chart iGsaenlti *a ilre<i ccoarr^thw of the 
Ba*l asankaa. Lain* a Uji of pehe cncrduutci and 
a lias clpnirrtad disturb as iqpvi. Remtu an 
ftw * I* “ *rwl arsrartrtl pekti. it tticanEM). 
ccoaiAirtii diffanroi ijpei c«f crtierLs nitrlMar 
Ti.for-Urftm itr-Jctun- bonc?0fi)«c{ka-t%ot«c3(c 
peta error aVJywa *jJ Tailor-KuiRM ilr»’- 

*ura wlisiiar^re rrlaUvn titer ali'pew fuhII/, cho 
CCMlruiu.! or a crtitrTon-Erjrili q r [* hrletl, dij. 

‘jj’frl ri ** “ 3 * 1 iruatiifea 

null b ihUflid frnni fir o*r*crk. 

rgrfesiM . tel. !f, Kv.’t 

1**^1 Roi'i.iul varitihona 
pe r f m MI* IT* M . r Itjr.tr khuuksc v va miTuva 
pi EARTH ? F»iTAT*'> r«.« tripr riH ■ATEILIIE 
OBSERVATIIK) 

M.J AmtotM ir. l enraMir I'iawt Psrf,,, wrin- 
rMkr.PaktitBi. VIixsbu JHfaj 
, t?™**** "f bw ftp paicr «rUlta» k. 

^ H!" '«»«■» «» Pda (vallkn fream . aI uta 

T*m U b«ir dbMrtstkmi H a Nav r 
Hatel im la afire lad by laainraMi arnn a *1 y mer- 
SakUM *i Ua iruKf RaM aa>! acmufliait drag 
fcteva eapd fn (Mpuihe «o eaJtJIlla cbh. VBr 

aagSM above MT. taiiraMeM arrara mafrtlMo 
afiLwe I we k d« daiarmtwu.nk »r irT-l ud -g» 

V *» daianaiMik* nf pole M i|,„ . cranir Ml drag 
•««« rnmliHM. aM B.TJ f , corraliurf lu 7 

Z': ^?**.** 1 *• U%,wJ fc f *i«luilr«l mini* 
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1S90 I nKl rum S< la and hchnSquee 

a nit -cn sipracl’ TLCitmqith ton OhnotTic 

WOIIMAI. LQltATljNS 

P.A. Craaa (Pap4, of land Kurwylne, N v rih Esil 
lrrv!» Tolptpfhhh', londoa Ell IJl'i 
A mlnJcnuni flll-lo arhimie, pibliahed by Yala 
iraltenlly and not pravloyaly dkniiNut In Iho ptodeilc 
lliaiatura, haa bean levied on Enur Irplral iHanffila- 
tKn naiMilM. lu rampuirr ilorM* rnqulrnmrnl bin 
Iran wmpaml with ihm of Uir profile method ulig 
hUiy-a aUHon rroiilrrlng allurlihm. Tout havo bran 
carried ml for Inrirvlrla) anl mlsrd IrrmHrto!/ 
■alollife oetwoiba. 

The c.xuluvlon It Ihsi the nil-ln •chcmp la a viable 
m«Aol At Revdetia nrUorkA and, In aomo can os, u 
nredv |ra« comjnrfaf starago Hum Iho pro me method. 
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tV-i'S Caidasy lastcuMota and taihnlsvaa 
rc^siait TILT THfKOWHA OfSERTTO Ai VATDI UV1L 
AV.'MI.HS AUWC Tin 1*3 ASCt LES AJJI 1 KICT 
fatal C. loary , Felar E. Halm, Richard A. 
sctallti, anl thimai |. Fauyey (Papirlnant ol 
'.a-hplcal Soltncaa, I'nivrtally ol Southern 
1 1 1 llnrala, Ut Aeielaa. Cal tfomla 1M0II 
burr lave l a In ilia tea Angalra Aluaduct In 
n> ui hr in (illlnoli lluctuxta In a »inner that art 
w.*t «»*tW so nom,l a^rndjet cprri- 

rl "■ flhi’l* hdiaillca eu^Raata line large acah 
virrh tilt ran lagleEar aa v.uar latal anraallea 
villi a rennleiwlcv tl ad.-vi -Ol (I Mlcaomd Ian. 

Iv. e nt'l'j^i nn — j l|r» wtiuh c lnclia npatlallv 
an! t Pivotal tv vllh l"lep«nd*nttjr ctarrvaJ dafoina- 
tl-e'l fiivrr-um ati- clad to aaptora chit sugfaa- 
t t* tl 

UaiJijR. Raa. Lvll.i Fapar ILOI.’fl 
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311! Evaporation 

ESTIMTWG EVAPOIRASSflUnW FRON WE SOMOITA 
( , #I W S«ED BEAR PXTAfiMlA Ml HUH 
d. Ban-Rthar (fh* Jacob lliusttln ImtltuU far 
?!! ft S!f ,,rc !? frWrtuant of Blaloqv, lan- 
M. Mtar. 88 , of Ite IM«av, Mar than. 

In a study that ms propoiad to tvilviu lAa 
water bait ic a of (ha Saaolta Craal MlanSad 

," crU,,y o»*potr«nip 1 r 4 tloo 
jot doriMd by Morton 1 1 concaptuil aparMch for 
I ir | ? J™ 11 - fba objieitve or this study mu to 
tail tha nodal. Iha ivillablo cllaatoloflcal 

till *lfa} #, ! r Point tmvnun, 

wan Rntnljr looptraiurt and hualdltp. 

-k. **' Mtlualad 6cf UiIIm ihi ralatloa- 

d?m e h ^ r* r ° } 1,1 ‘ ‘JL i ^ Ktl,,1 «»»otriu- 
plratlcn In Afrlci. Data uare Ulan frm that 

Atlas or Iha World Eater Balinco and round to bt 
in agravant with iha eoncapl of a coalawnUn 
nlitleriMp Whan applied lo a small watershed 
iucA is Sonolte Crjab, the aodol parfonnanca mi 

??1 ■T^u < S al b4 ‘ii ,Bd ,n h"! Milan. 

' d ,, 4 »ns, hamur, on altanutlH 

lrnr , WUbtad that 
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ror u b<lUl RrleUlap-Tiylor and 
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latar Pwaut, Raa,. hpar 110095 
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c.,T.I«N-r, I..Tlr< ihn f|r.,t ml-, «. flwlru 
,r r f ‘ V! I - v "* W Ihrd.lvr hk-R. 

”, ‘ 7 ' * Msivo lutlnr InJncil-jn 

j..l mi ■ j't I Ir. r .1 -u-riF. Inje.-cn. mtp 

\- -«-ereS (.. •*» Urn ejtie. s f,f. 
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JC.liy w vt wwlar af the IhlKM! 

• "*Tr l m ' Mfg3 w.f'fmra! at » rtral pro. 
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' **Ebk lajietlaa. fall 

•Rr!bs>e pm*. anO .flrll ■oi» rnMSiy tmrl it* 
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CORPARIEflN nr LMOfUTPRY, IH SITU . «lD ROCr TUBS 

wssunehiiite or the hybraouc coHinwriwin or 

HEluWHPIIir Mfic AT THE FAVAKMAK RIVER FLAHr WAR 
AlhfH, SOOTH CAROLINA* 

l. WnnJell Sartne IE- I. 4u fort <S» H«n»ui» 4 
Savannah River Labrracory, Aiken, South Carolina 
24BOB 

lo aliu laallng el oiploratory walla In ucaoor- 
jhTciock IndKataa (hat two cypo ol fricturlnR 
fNcur in aha rock eat a, Rod containing nail 
openings that parolt only caLrenaly alow iwvecanc 
ol water la terwaJ virtually inpernaable toch. 

Beck containing opening! ol aufricIcnC alia lo 
perwlt tranaelaalen ol watir ar a algnificuily 
raadr rale It tonoad hydraulically ttantulaalie 
rock. Laboratory watheda ara uiuuicablo for loai- 
utlng hydraulic conductivity la hydraulically 
tcsnielaalvu rack.; however, far the virtually 
(■permeable rock, valuta cmparabla to the in »lt»j 
tail a ara obtained. The hydraulic conductivity of 
th* rock Mai over a large region ia calculated by 
Tiling the hydraulic gradient, poroiicy, and ra- 
tional velocity. Stale velocity ia deteralnad by 
dividing the In (at rad travel dtatance by the age 
ol water which ia dateraimd by the he liue content 
of Iha water. Thia rock Mia hydraulic conductiv- 
ity value It between the valuta Matured foe tba 
cm typea of fracture*, but ia dnaar to tba Bfli- 
urad valu# (or the virtually leparnaable rack, 

Thia ratal ianahlp It attributed co the control of 
the regional flow rata by thl virtually inpanea- 
fcle rock where lb* diacreta fraeturaa do not (ora 
a continuum opes conoactiog through the entire 
rock eaia, Thua, laboratory uthode of Maanrldg 
piioeabllicy in eetaaorphlc rock ere af valno (f 
Ikij hi pcoptcly applied. 

Uttar Reaour. Raa.. Paper 80V1B3! 


JI60 Runoff and etraeaflow 

CiSDtTIOVAl- fuu SIHILATIDN; A STOCHASTIC FORE- 
CAST MODEL 

John P. Zuial (Coluabia Plateau Conaervetlao Re- 
■earcb Canter, f.o. Box 170. Pendleton, Oregon 
97301) 

Ibe formulation, tarlficatlon md application 
ol a atochaatU eoudlc tonal (low alaulatlon (CPS) 
Budal la lilaeutiid. ttao nodal uaaa anew vatar 
ugclvalant valuta froa ■ answraurio elta aa In- 
put and generate! probability d lit r (but Iona of 
anew vatar aqulvalanl values (or aucceedlng 
BOithi at (ha anowourae alto la addition to 
WHilhly and longai-tera (low volune dietrlbutloua. 

Iba CEB model require* no baaln calibration, 
little canputer-cara iraragg, and ihort run rleil 
and (orecaata truly atochaatle anev vatar aqulva- 
lant and (low voluaa. The nodal algo praaarvag 
tha hlatorlcally aligned a tat let lee l raletlan- 
thlpi between inov water equivalent value! at 
thl movcouree alia and (low voluaa, ai well eg 
the Intermanchly reUtlanehlpi (or each variable. 

The reeulta olrilned In actual (Low voluu 
(eraeiitlng elcuitlOM Indicated that thia nodel 
lae tha potential o( becening in operatlonel (low 
voluaa Cancelling tool. (Flow volume forecaet- 
tugi nod a ling, alaulatlon, nowalt runoff). 

Vatar Roeour. Raa., Paper 1H0I92 


’I 1 " I'unu if or.l nlvvnnflow 
IVAl.'MTIOli rtf J ll'.'HT S-Tlff.l Of r'lrrHAHOE 

ill f?;,r.: Of L.>:i0 MF«Rtfl Of VATEH 
I -Y 1 L »:/.r:iFAI.r. 

Mr, Fivr.cM -»v(ui-!'.,r,o I'nic-in nnl Quy R^diot 
(As*. -•« I iiiniw-avrc d.- Rnnain (vine Homs'idio, 
K.-l. n,- i„ •'n|.lw,n<-r‘m»n, racin, 

3rU-t) 

Vsiufnil -I’lli-s ti.l water j.-wola in riv^re have 
l;** c v J, b p sl loall/ rvcnr.lci In Franee ninco the 
oilll.. cf tl.o ninvUfiiti. e-ntury. Tl.eci! long 
-bt-r-ul .. n rvn.rdj :ai, tu use J for cnnf-letiag 
r:-'\M rvcot-l: .-.f ditchnre^o nf rWero nn plains, 
rn-.. I ■•--c.F incUy of a l5ng rcric orutl firot t* 
.vrifivd nr.-i tr.j rollnbility of the double nau 
-.•'.r. -I c-tsbl i-.h-i. a lor.g, ro-Tonm pj: tod 
•■•■Tl I of c.FiWi dsil> .Hn’lvirgo at n site (.ropjeod 
■ i '. .’S3, .n ..j«I |n diffcifut p s:cn, sccorling 
t‘* nvailnblo l-.ng aland mg data rouori. Tha 
i* ntritvl at i* log nr« Kroctly uasbto to work out 
n.v li=.:no|.,l.3 of jtorag? und ricol control 

wvt lo dwjHp ronl lico rorocaslirg 
t'-’i’- Ti.«.‘ ten of ccap uteri c*d storage or 

neKri -nl lots 1 b r.-yl ig-il-lc uonjorvd with the 
C3,t or ir., invcsttfAts Tor which they will It 
•awi. °3rt<pii or, liacti&rf * \ 

Hydrological 3vicrc« s bull. rol. JC, no. L. 


Meteorology 


J.’O'i Air quel It* 

•' f - 1st in. Of ISELITIM HIGH GK0U-.il LEVEL OZONE TO 
CMU-’itLIi PiroiOCHClISIRY *SD rSEJ.lROPIC TKANSPORI 

FT0:r ibe str^t.iskbluc 

f. 1. Ihigwnaon, M. a. Shaplrw, r. Middleton 
i%Ul«nsl , enter Iwi Mr.oupnarlc *«,««rch, P. i). 
i-* .’ill"), E.'uldvr. ivlvrado P03Q7S, A. R. 
lulrd 

E.c.ptlunallv Mgs vtcav ground level concen- 
tratlrna | :Qi3 ppb> rbiarvad In Denver, Colorado 
vn the of cernodn of Kirch i, 1978 are axplelned 
lo ter-i of enhsncvd pnotochaDierry combined 
vlrh isrr.cropi, rranspurt "f oioob fron rhe 
BiTacciphrro. The envious c-inne concentmtloni 
cbsv.^d ,, n Starch a >a the hlghaac rocordod Tor 
d.r 1971-78 period. Inspection ol cho local 
pollutant and coraoruloglcal data »bou H high 
ojtlv rorntng accusulation of precursor geivi 
and eobaucod potential far afternnou photo- 
c hrnlc.il activity. Ohjoctlvo croia-etctlonel 
aoalvila and crajeclorlea on leontroplc surface! 
(ndicjte chit oono air percale that nixed Into 
th. t <. Tindery Uvor ovor the city on the af tar- 
noon .il lurch i wore derived fron e strata- 
spheric Intrusion three days earl (or. It la 
vonviulrd that a combination nf thoso factors 
ruiulud in tno eacrpi Loaally high clone toncun- 
erat lags. 

J. Gruyhye. Rea., Grucn, Yapwr IGQdM 


1,r ** linilnii »4 praaaiaea 
FURt Vln TWTRU 1 UKI 41 M ATSWIPHERIO ROUHDART 
lit«il) r * 4 ' 1 tT * 1 * ¥l¥ Mmall 7' ERMt Aviv, 

A pliM with PiairvalM* (a anelyud aa a aodll 
!? r w> 1 u , » B * l "E rtsa Earth 1 * tutfiti uvd f« 
abaerptioa af solar litadluca at th* aurfaea. 

*• ■*■«* « rapraeentlaa th* aurfaea af 
aru tstlaaa mum . 1 --.- . 


--•a . II . ’ " * ■#•*■ 00110 * in* aurrac* a( 
arid teilMt where Plante fan (galiiad olueei 
el Un ■* ,l> Epplloihll- 
f i!m! 2u M, ” h W*| iMli II stubble 
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■teppe, Iha eepllalt a^rhaitMu far lh« heola- 
Phe.l. refleeklvIKaa leiteeiT, IVmSlJT 
chM|a.la tha Mkfaet albedo, at * fwaitU* at 

by such 
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3715 Chenical cnaposUInn and chonical inter - 
actions 

RADIATIVE - PHOTOCHEMICAL RESPONSE OP THE 
MESOSPHERE TO DYNAMICAL FORCING 
J, B. Frederick (Labdretnry for Planetary Atnoa- 
pharos, MSA/Guildanl Space Plight Canter, 
Oreenbelt, ND 10771) 

Combi net Inn of the chaalcal continuity equation 
for odd orygen with [he aecond law of 
themodynanics yields analytic aolutlona which 
deicrlba the coupled behavior of tenperaturo and 
atone perturbatlona In reaponae to in oxtornnlly 
spec If led forcing. The roauUa oppser In e for* 
which allovi eaay physical Interpretation of tha 
coupling between radiative and photochemical 
proceam, Nhon the forolng la chosen to mimic a 
planetary icalo wave, the theory show that 
photochemical acceleration of radiative damping 
reduces the amplitude of the temperature pertur- 
bation by an amount which increase! with tha wava 
period. Although ouna fluctuations aro anti- 
correlated with those In temperature, minima | n 
ouno do not coincide eiactly in longitude with 
temperature maxima. The pare out age variation In 
otone ln»N)oa upward and la alwaya larger than 
that In tanparature at the aano praaniro. Thia 
demonstrates that variation! in oione on 
ctynatont pressure surface* may sorvo aa a aanal- 
tlve Indicator of wava activity In the neioaphere. 
(Radiation, photochemistry, oione) 
j. Gaophys. Raa., Green, Paper 1C0143 

3715 Chemical composition and chmrnioml 
interactions 

9EASOHM. MID UVCITUDIUIlL VARIATION OF 
lk CO AND THE TROPOSPHERIC CONCENTRATION 
OF OH RADICALS 

A. Volz IKernf orechungBanlaga JUllch, 

1CH 3, P. 0 . Box 1913, D-5170 JUllch, 
GeriROny) D.H. Ehhalt and R.O. Derwent 

Ground-baaed mao Bur omenta of the con- 
cantration of lk CO are reported. Tho 
data exhibit a wall-del lned seasonal 
variation mt mldimtltudem^with a maxi- 
mum of 25 i 2 moleoulo om * during 
winter and a minimum of il i i molecule 
cm - ’ during summer. The measurements 
also indicate n strong latitudinal 
variation, with the lower concentra- 
tions oacucrlng In the tropica. Tha data 
ara interpreted using a 2 -D tima-depan- 
dsnt model. To balance tha sources of 
both 1 'CO and W CG, an average tropo- 
spheric OR concmntratlon of K.5 • f ) 
x 10 * moleaule am -1 la required. In 
addition, the 11 CO production rata from 
biological proottmaoa including tha oxi- 
dation of nonmethane hydrocarbons ie 
found to be 1250 x 10 l5 g CO yr - *'. 

J. Geophya. Rea., Green, taper 1C0083 


1715 Cheeleil compoaltlen and chaalcal inter- 
action! 

STRATOSPHERIC CHENICAL AND THERMAL RESPONSE TO 
LONG-TERM VARIABILITY IN SOLAR 1>V 1RRADIANCE 
G. Braageur (inetltut d'AlronODla Spatial* d# 
Belgique, 1180 Bruaael* - Belgium) P.C Slo.cn 
A thearetical analytl* of the chemlral 
reipenae ol th* atratonphara to poatlblt lung- 
term variability at solar ultraviolet Irr*- 
dlence hae bain perlaraud, Liking Into account 
tha Lharait raid back effect on tho reaction 
rate*. Numerical viluee ot ultrevtolot and 
visible (eradiation flux** utad In thia work 
• re given for aeronomlc iMdatlng purpoirt and 
a possible variability related to the ll-yaer 
lotmr cycle Li iwggaatad an the taeaia oi recent 
end reliable obeerve clone of eolar ultraviolet 
Irradlence. Thti verleblllty hel been Intro- 
duced In e itritoephorlc tvo-dlmenelonel mcdel 
which atnileua thu aaneily tvorage-L dlutl- 
butlon q( the chemical apeclee rotated to Iho 
oxygen, hydrogen, nitrogen end chlorine fe- 
mllla*. The reeulta lead to a tutel oione 
variation of the order ol J percent from the 
slnlmim to the omul mum eolar activity, with 
a maximum of afcuuL tan percent In the upper 
stratosphere. At theso hstghta, the calcu- 
lated temperature rhango la close to 7-4 
degrees. The H 7 O concent rat Ion appear* te be 
one of the met aeniUtva 10 long- tern aider 
variability and a nonl taring of this canett- 
tuent would hr useful to give information un 
the eolar variability in the ultraviolet. 

(Solar variability, trace apecleel 
J. Qaophya, Baa., Oraen, Paper WOI 39 


3715 Cbsalcel compoelc ion end cboolcal 
Interact lone 

TU VERTICAL DISTRIBUTION 07 BTABLB TRACI GASES 
AT HLDLAU1UDU 

P. Fabian (Kax-EUnck-loatltut file Aaronomle, 
D-J4I1 Katlenburg-Lindau 3, Germany) R. Rurchara, 
G. Flancje, V.A. Kacchave, V. Sellar, B. Clahl, 

E. Bunas, P. nailer, U. Schmidt, A. Vole, A. 
Xhadim and p.J. Johnen 

Vertical proIUea of B,, CH., CD, N-0, CFC1- 
*“* result In g fro* gai chromatographic 

aoslyala If air samples collected From elcltudaa 
betvaan 1.5 km and J5.1 lull ■ Latitude of 
about 44'H are presented. ID balloon flights 
vers per forced with a aeon-cooled cryogenic sir 
ampler designed to collect large dir eanplaa 
■t 8 diffarent atratospbario heights. Bupploaen- 
tary tropospheric *ir eamplen vara taken aboard 
a chartered aircraft. Vertical profile* from 
1978 aod 1979 er* compared with tboaa derived 
from (lights la 1977, 

“» Qaojhya, Ra*., Qrnn, Tajerr 3002)2 

3770 Climatology 

SOLAR VARIABILITY AND THS SFCUUR VARIATION TN 
THE TROPICAL TMJP0PMJSE 

K. 9, Cage (Aero no my Lab, National Oceanic and 
Almoepherlc Ada In., 325 prooduay, Bouldar, CO 
80303) and G, C. Raid 

Tha height of the Lrapopame at tropical Pacific 
stations ah ova ■ marked annual variation, to- 
gether with a secular variation in th* annual 
average values. Previous authors have cewumcad 
on the positive correlation between the annual 
average height end tho aunepot number. Tha axla- 
tanca of thia correlation 1 * confirmed for th* 
period 1932-72, and a nechanlam to relate eolar 
activity to tropical tropopeuao height l» p«- 
poaad. Th* aeahenlam, which t* ■ simple uatao- 
■ lon of ona that will bo discussed in datell 
elaevhara, explalna the annual variation in 
tropapauas height aa a roeponaa to tha irnioal 
variation In ourface Insolation and hence In tho 
Intensity of tropical cusulna convection and of 
the ascending branch of the Had lay call. The 
correlation with the sunspot cycle nan be ex- 
plained If th* salat "eonatoot" undergoes R 
frictional increase of about O.S! from abler 
mlnlmm to tolar maximum. 

Grophya. Rea. Litt., Paper B0L1782 


172! Cocivootloa, Lurfaulaope and dKfualoo 
TORBULBHCB AID STRESS DUB TO GRAVITY WAV* AND TID- 
AL briakbom 

■■S, LUtdian (Center for Ilrth and PlaMtaty 
Fnyalaa, Harvard Dnlvaralty, Caabrldgm, HA 0*138) 
it has boon auqgaited (Undaen, 19*7, 1«*«. h» 
Llndsaa and Blah*, 1971j uodgea, 19£41 that tur- 
hnlatioe in fha upper moaospher* arias* from the 
unstable bcaahdovn of tides end gravity wjgl. , • 
CnMaly apaaking, it wqa avpaotad that nif()ol*nt.. 
tnt^uianoa .would hn qana rated to prevent tbs 
growth pt wqve eSpjLltnda with height (roughly a* ' 
Ibailo ptwa«nra)-l/2) . Thia wort haa boon extend-.. .. 
■o to allow for th* Bane rati bn of turbulence by' " 

“•liar ABDiitud. wavaa, tha afteata of aeen i^it*x 1 
«» tha wavaa aiw]' tha affsota of th* waves on th* ,. 

,Tt* affipts of. moan ylnda, •! 
whl\q pf rwUfcL^y email Inporbahc* fp‘* tl« 4 i ' 

■ra gruoial far oitwntal' gravlcy wataa' originating. 

■ Hind* In .the troposphere ’and 
limit the phase speeds Pf 
otaing the upper mewowphera. 
ataaoa of oritioal leiwl* i" • 
f leant ly Umita tbs ability 

geperat# turtnilanoe, vhllo th*. 
bavab.oohtrlbutaa'.th tM 4P- , 

1 levels,' The' reeulta of tho • 
tf; that,' at- diddle leUtudse in ' 


(loiiiqta - any I peak;, a t rala^vf! Y - 

K^fdi "?V'^ j. • ' ; 


1 titudee (SO kn) and « higher altliudua In 
and during audden warnings I70-B(r km), end 
Vlrh talght ralbet eharply above thean 
d,C, ta Rockot cbaarvatiooa ara ueod to aaelmato 
deposition by qievlty «•««“- “«*•■** 

of about 100 n/a/daf •“ augga.led- Buch 
^teralloaa are antlrelv cap^ilo of producing 
l!rt — “ ld • u ™ c —WDM-- tTur- 

butane*. « r,vltv W#VM ' 


j! d ?!dpliFi. Raa. ■ r ‘V" 1CC,M 


was Electrical phonon *n* 

JouRN STRCXE VELOCITY NEASUREHENT8 IN TV0 TRIO- 
QSPED Lf® THING FLASHE8 

P Hubert (CKA-Btc ley .Service d" Elec tronl qua 

T B jsWf i a.P.H*?, 91190 fllf-aur-Yvetee.rranca J 

fl eKMlgVt 

Trial* r* 4 lightning axperiaenta at at, Privet 
d'Atilar (Franca) anablad tha three-dlnspalonal 
raturn ilr«** rtlooity and the electric our- 
,«nt inter! tty, I, to brtemurad ataulLnneoualy 
r 0 r tan aultletroHe triggered Xlashaa. For the 
first etrokeiiVg. ■ ».l s »•» •/■ -Itn , 

lioa ■ 19,8 4 V kA and V. - «.l . 1 10 m/a 
.llh Im* ■ 8.2 4 2.5 kA lA reasonable agreement 
,1th current Itaeory. For nln* subsequent mtro- 
ku with riie time shorter than 1.5 aa, Imax 
Ilea between 3.1 i 0.9 end 18.8 »_ 8 HA and 
y between 8.1 ». » and 17.4 t 3 10 ■/«. Tha 
lEltsr values ar* 2 or 3 time* higher than 

57o*#Phy»- Kea., Oraen, Paper 300230 


]M! Gravity vavea, tides sod comp roue tonal 
valors 

THE INSTABILITY OP ATMOSPHERIC GRAVITY WAVES 
mown HATE-NAVE INTERACTIONS 
7 , c- Yah (Dapartment of ELactrtcal Engineering, 
Vnivarelty of Illlnola at Urkaiu-Chimpelgn, 
Hrbinii IL. U801) C. B. Liu 
He iaveitlgtta tha poulbllliy of a propagat- 
ing primary nvi decaying Into aucendary vavea 
through I hr e* -wava In to rat t Iona . Such a poasl- 
blllry nlets In an Invlecid leathcrmal atnaa- 
phart when the vertical veveLangLh la me 11 
tcayarrt to tba acala height. Initially, tha 
eaplltudt of the iccondaty wevas grove expo- 
sintlslly and this growth tlmu dacrasaas axpo- 
n int 1st ly with height. This neons thee an the 
pr loary >«• propagates upward ten snnrgv la 
rrntlcumialy Lranalared to the aacoedary wave*. 
This transfer hacomus Increasingly rapid with 
(Drrcaafng height, IL (e ahavn chat this pro- 
tege can tike place even when tha local Richard- 
tan auBhsr Is oars than 100, Indication dynamic 
liability, (gravity wavaa, uava-vava Inter- 
action), 

J. Glaphys. Res., Gesso, Paper 1C0180 


')!<! Gravity vivai, tides, and conprasilonel waves 
GUTirf HAVE ACTIVITY IN VERTICAL I71KDS OBSERVED 
IT TEE POOR FIAT K8T RADAR 

V. L, Eeilund (Aaroncmy Lab, National Oceanic and 
Alaospbarlc Adalo. , Rouldsr, CO 80J03) K. S. Gage 
Dd A. C. Riddle 

Over 30 days af nearly continuous observations 
cl the vertical wind up to 10 Vm obtained uaimg 
part of thsHBT radar at Fokar Flat, Alaska, are 
prllmtsd lo this r a pore. Thiso abiervatlona arc 
typical af a longer 5 -month aat of obaervaclons 
end dtsbutrau aovaral new faaturs*. Tha most 
okvleui future U tha axtsnt to which the magni- 
tude nf the vertical wind fluctuations la ccn- 
trollmi by propagating planetary acala vivos, 

■hich DOdulats tha largo-itals wind field. En- 
haBEad wlnS and wind shear in Intatiao barocUnlo 
mss gratcly Increase gravity wave activity a* 
lies In iht vertical winds. Although shorter 
Period fluctuations In vortical velocity on 
occasion shew vary regular sinusoidal oictll- 
etlcas With par lode from 5 to 30 mlnutSI, 
typically the vertical velocity fluctuaciona 
ara IrragoUr with no well-defined oscillation 
period. Itudy vertical vlnda of up la 1 e/a 
luting tar ■ avers 1 hour* are observad er car- 
tala la* xltitude* whan background winds and 
wind ahttr are thhoncad. Iha occurrsncco aro 
act unueutl and ar* probably due (a mountain 
l*s veva activity . 

CHyhya, Rea, Lett., Paper 110135 


1150 H.O In the atmosphere (hun)dlty, cloud! »nd 
PrecIpluKon) 

tlflUD HODIFICATIQK BY HAN-HADE POLLUTANT!: EFFECTS 
f A CQAL-FIREO FOHER PLANT ON CLOUD DROP SPECTRA 
x. F. Pueuhtl (hOAA Air Rawurcei Lsborstarlst, 
rouldsr, LO). E. W. Barrett, D. L. Heilman and 
i- A. HcQuIra 

Pollutant! from coel-flrsd power pldntf Increase 
,■ 4rfl P "Dd*! rsdll and broaden the drop ipectra 
1 * rtr *J oeuni l“! clouds. Additional h*l*r from 

Wbu*! Ion leads to s mensurable increase 
I'Ru'G NBlsr content of polluted clouds - 
•piled coniequences are in increase of the co- 
AiestMCt effltltnty, an Increase in acidity . and 
4 thdnjs of the albedo of affected clouds, 
tropkye, Rea. Leu., Paper 1L0070 


»10 I FlrtUla. and Aerosols 

•KTRAmmr DP HEAT, WATER VAPOR and PARTICULAR 
a T b. W, / T 0 m SOnTH P0U|1 fh^TEAU 
■ Dnlvaralty oi New York it Albany, 

, " “Winston Aveauo, Albany, NY 17222) 

• Barnard, j, lamson and V. Hinton 

,CBailtc of sSrosal obsarvitloiu was 

'■*uu at South Pol* in 197 A. Thane observaclona 
veil ewlr44a, ted with aurfaea oateorologlcal obaoc- 
0| w 1 wd sounding!. Concurrent oione nbaarvo- 
“**“ *hortly artec, and wstor vapor naaturt- 
19 HL* 1 i? 1 ”* “ ■l B ®Rrolytlc cell wars begun In 
1977 snd 1978 airborne aerosol and 
irii.ii ohsorvaticns from an lnstrumtntod 


virn mod to construct vortical profiles 


M.slf 1 ■n5 #llr R l ‘ ,Bau ' *1» *ors Saa and Rosa lea 
Die ns II 1,1 £B “»t»nt altitude transacts Ivon 
Periphery to [ha interior of tho continent. 

■bevi ?! * th ® aIrt, oniS aerosol observations 
•rtr ik«i tf “ no,t * ol,t 4,ld aatoeol laden nlr 
lu»i * ,K,r f«>r of cha continent 1 b found in, and 


lu»» -V- D1 cna continent IB round in 

ebon •a' 1 * ,b * 111 ve re I on, a few hundred matar* 


*t**S th *uTccHion, a tew nunarea nets re 

*ho»e rht , “ rl * c *' Aaroanl conuent rat Iona decrease 
th* «orf l4 ' , * r ’ t0 through tha tropopansa. 
Mean ». l waetr vapor and tamparstura 

4 1 rcei inn* VnniW by 2 D° eactoaof wind 
Thti ooBcurrsnt with thi ohiervatioa. 

if tr.n.k! 4 !* ■“PPDYhR • Blnplo meteorological modal 
War Mow*! 40 South Polar Plateau. When the 
hRmn.i cantered ow the center of the 
(tally ■ ,, 9* thB no real condition katebat- 

Tcuth ta\m arui W **' t grsdlont wind occurs, and 
sorth.,,. ,urtlce winds from tho grid 

'.tf* Dutch' V? ***** * ,1 B h lB esntotod no tha 

,,n Mow vx*Wi wist, aerosol laden air 

Die p D i. ‘2*8 • Abort path from tha Heddaii 8ns to 
**tvllni' ,k " t * ,4i *' 18 * 1 *■ cautnrid along th* . 
*U •rriio, ., , l r . U * 5 * iMR trajectory over lc* 
v,, *r Mbop Rlang 09U° deflated of heat, 

•Irtarna i ,Bro801, C^telng tho nrfao* and 

<*tte that [l. *i« r v«Ion. for analysts indi- 
Wrttcyi,,. 01 * prsfsrrod levol* for transport of 
tt0 7Mph»re ,"* tt8r to Po1b occurred In th* lowar 

0#ethya ' n *x«B, Paper 1C01A7 
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f*"**"" 1 ** Petrography, ind p.tro B .n.»li, 
WMICA GRANITES OF HORTHEASTTM NEVADA 
D. E. Lee (O.S, Geological Survey, Hall Stop 912, 
Fideral Cantor, Denver, Colorado, 8022!) 

R. #. Ktetlar, I. Frladun, and R, E. van Loaner. 

Ihi field let tings ar* described and analytical 
data ar* praianted for six tt«-alc. grin 1 tee free 
northed! tarn Ravada. High d l8 o and o7j r /B6g r 
vslssa indicate that *31 sra E-type grultee, 
derived froa continental cruet. Th* os jar 
elaaent chanlitry'and iccrltory Mineral contanti 
of theae rocks alio are Chacaetirfstte of S-typa 
granites, 

Chaalcal, A-rsy and other date ara presented 
far tha aUsa recovered fro* thaao graoltos. The 
auecovltaa aro noubly high In r* 2 0 3 , FoO, and 
NgO. Except for one hydrcblotlto, osch of tha 
blotltea haa an HgD content near b.O voight 
percent. 

Two different types of tm-alce granites *va 
raccgnlsad In the aria of thia study. Ons type 
la dlstlngulthsd by th* prettus of many biotlts 
euhsdrs within muscovite phanneryati sod by as 
unususl Suits of accessory olnvrsls ccapletaly 
davold or opequi aside*. Ibis type probably 

resulted from eaatasla of lit# Praceabrlan 
argillites under tooditlosa of relatively low 
oxygen fugadty. along a line that roughly 
col dc Idee with thi west ward disappearance af 
contlnanttl busmen t. 

In the other tsttutsi typt ol tvs-mics granite 
the micas arm aqulgraoular aod there Is a greater 
variety of eccaaeory minerals. Tha osgnatic 
evolution of this type alio appesra to reflect 
the Influence #f 1st* Pretoabrlso argillitoe; 
there way be age difference! between the two 
typee of monies granite*. (Granite, otcae, 
anatevls, iaatopaa). 

J. Geophya. Roe., Red, Paper 1R0I6] 


J. 3? Sutet^rf'/niysrjlty .jf jf‘,ii??rnio', RER 


j jiMojlo njpptni uf jn Inbtot ulul.slc 
i^IuMCf) within tno Small offllolllu In tTio lorn 


progression within the opnloltto ini row.il avj- 
metru arJ f-sirol-nglc T^.itur j! ■:•( , spra.iiTn*- 

rlla# utrai chuiosr. The f«CL|gns »»>* the f..I- 
lowlnj vertical sojuur,.:#: I) Junite (clir-ol 


lowing vertical soquun.:#; I) dun 1 to iciir-ol 
simulate* 4-hnrztnrd(co lenollths) .n (hl-.k, 
Eroding up froa s transit Ida sjnu with horcour- 

S lte tcdlonlto; 21 lrtturlnvorei w-nrlitn- 
vl iR3Dpr:--(jatiDri> (<p!-o{ aul >l-rp»-pl can-i- 
lateslrt-IOn n thlok; ji layer .,-1 gaaoio (chlofly 
vl-cpc-pl Ci/Dilulus, but In.ltilinA mcyrren" 


yl-cpx-pl cudjIuIus, but In.'lu1(nf, r "Current 
IntoFvaiR of ?mjlus wohrllte ml mel J'abbrol 
.'.0-5. A tliics: 4) pUnor Iknlnaiyl udfasyvr#d 

M lftlleflv ol-;px-pl dUDuldlosi l.irt-«0) ni 

ufSl sat; 

t Indus -Uorlte to pldllcaranltv t 1 1 Tr - 3 at 

wo. "jt.jIus I9,i ir >a 


lal»i fr^n in- bnj; of ttif raa'Jh ••i|"nbar up-’jr.l 
w utthln n fi« nu'.iic'l molars if thu i..p; 
■liwiiwsri SJluKlojUjn fr:-n the rji [ win olnor. 
.ytlKtty within i.nwlui su.ju*n<-* lv i'<l< .- 
S'.-nte) by the re- urrcnce of 'tUinj-i 1 :h tnlor- 


-y:ll4Jty within the i.rMlui *!•>»*«'» I' rcc*.- 
Ivniel by the re- urrcnce Of .tUin/-r):h Inlcr- 
vals imelat.Hkbiv or,l wthrlll"' t • >iljh uritl- 

F 'aptli: 14V0IS, nil by liurilruls 'I fnwS'?-.-,r .tat 

l'/or s f)l-rlch at.Uj# bisua ty pl-rl-.-u it tr,e 
lops), lnliv t-J.j l> up *... ■> 3 Vil'p. Lmtol 
HYptl- •IWl.UlWV TllrtlJO L-> tliY«l-Y7^.y. 
I lyo -- 1 |gt rust .„s Ml tfhr Il'Mlvl r In 
}yl 1 J->;1 jU in f>sp..n#'it» .f -.llvinu < 
r-. i5|d:ljse 'An - . --<■•' .ml clii'-ip.i >,c'ie •" r.r.-l- ■- ,•'» , 
Fj'i-lb, W-.jf-ui) ir^a the Mial-js julu- rdjuLr..' 
ecplai.lahccot ■-•( Miwa-mru l-jrinv If. rrv:iili- 
itll-h history. ita-cj n..r-jl .ml 

cryptic viriitl-.n lliidi-.ii.U s'.i .n tr* 1 Id In 

opldr s.,lil-»l-iilin -an.-.-.ii'-nt j ml in slr...r 
alvnant cnowntrsLl-uti luiV j tnat the r-pl-in- 


lafdieiA tjdp plj.t- If pulsus f>lk..vl By prrl...u 
ff n.^mj HL»tnj am •.■rysui fr i-'i l-.-ng' >oi„ 
vtturrsnt dlivln?-n:ri Lnlwval* r^.v.My .Vi*, 
rot alwayu) dolndi'lo with reverse trvp'.lc varls- 


rot alwayu) colnill* with reverse :r,ptK varia- 
tion ironln. hey ire ;?ii»Vlir»i La r J0 tne 
prnducts of fresu drijalits ■>( prniilva moiija. 
with all 1 . Ins Ml enromu# j! (no ./ily l tiuflm 
Phnses prior t-j extensive ml'lng with lira t.re 
[roctlofiatel reiliant .npawa a Uh in the --.hanlcr. 
in* sequenca crystalilMUon If explained 
uslnr tile 'lmplifi‘1 l5:.|#IljT’. : bMJl» 

i-Jrt if i I J.': « Si. • * f". '■ 

aaqj.i-.cc Is r.pyf.i by shoalvl iUeJ 1 -at ir< 
overlain py aiinnarlno oasalt , InJlciilna that iw 
■uua cry nail liel tfnreth i iprni\n> otaw- 
ridge. Hejor and trace olansni qoKtaMiMry ui 
tho dlko complex is similar In man/ respect! to 


dence, includlnR idntlnulty or Iiy#ri.vi_ over 
large areas , disc 


r several kn si 
ge. sent acts full 
Jssoi ulitn plv 


latlon pj°Jssarti)iM pSutjnlcs toyiplb.v . 
vinv.i /kvnmuiMr.rts anl tentative correlstlcn 


alncraL eomposltloh! an 
cryptic variation . 


cryptic variation 

K ctlcns favors « 1 
• chAiibur, shape 


W* 3 ' chSsDsr ' halves 
spreeilng axis 


cross aeotlon 


.mt aro/ih 
j mi ward 03 
.. ..as the pJlw- 
buen rjinel-snaped In 
oor. sloped lr.rfdrd to 


e center frira i slrUwlcn norlton lh»t Js’fjlopil 
st Dsuoath the roar at both siiask Tnte cwA- 

usi «* i a si“issarsra. 

a wgh« 

»iiT.fpjr?SV (hi ehAjDsr. must h;x; 


iL m*BA at 
resofi of r 


. rea'.'i -J. * . 

J. Geophya. Raa., Rad, Paper 180081 
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Mqiinncss of dlffsrdntteHDfl esn bs dU«rn«G IA 
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4740 Marine geologies) procougs 

MAINTENANCE OF THE SHOHEFACK BY WAVE 

ORBITAL CURRENTS AND MEAN FLOWi 

OBSERVATIONS from the lomo island coast 

A. W. Nledorode (Woodward Clyde Conaulissl*. 7330 

Wail view Drive, Kaunas, Te*.* 110851 and 0. J. P. 

Sold 

Wives and currgnle wet* nbtirvod on Iho Log IiUnd 
coul lor s total ol 16 dsye In Aogun 1976 and H77, 
■nd estimates af sediment trojuporl hevo keen 
calculated. Calculations of vm Iraniporl of ssdlmsml, 
using s Bsgnold cquitlou for tronryorl and oecuzd ovdor 
Slckaa theory, show lhal wave orbllil currAl 
otymmolry result* In lendwerd eedintol Uosispacl In 18 
m cr Ism water depth, but dual not significantly •Fleet 
transport at pestet depths, CilcuUllqu si wad 
Iranaport using Iha MsdeBO-Orani fovmulntlM show that 
during the obtervellon period icdlment la lose tho* 10 m 
of water generally moved landward Into tba trsoker and 

then along com! with Iba sne-drl*Bn lltiecal daw. 
Calculations ihoe ihit below ID m She geoerelly 
upwelllng ccun-pireUel moan (low did not nova 
■BdlmenL Howaver, during two days of a mild summer 
'norlheailor' storm, s dowaweUIng roorial jet 

developed, with 60 cm tec" maximum currents. The 
calculations ehow that If this flow had been combined 
wllh (he Inienie wsva regime oi the mccending aevsral 
days, Badlment would bava bmn enlralnad aciusa iha 
lower os wall as Iha upper ohore fact. Movement would 
hnvn bean ollitaore and eloogehore. Such storm 
Iransporl In believed to ho typical ol (ha more Intense 
"inter •lorms, snd responilble for Iho eroiimol 
ehorefoce retreat that has ciuud up la a kilometer of 
ihwoBn* retreat on tha Long bland coast In tha Ual 
coniury. (Shereltce, wive-nbllil currents, wlpd-drlron 
cure on li, sand ll (cl peril. 

Geophya. Baa. Lntt., Paper IU>177 


0 with s nixed layer dspih of TGm and ttro dlf- 
fuslv Ity beneath ths niud layer, * virlsllon of 
or re than * factor of 3. iHfal flux, Irrsdlance, 
tcmpersiurc. nirad )sy<r). 

J. Geophya, Res., llrtM, Paper 1COI 21 


4763 DurldCv waves, tldas, ar.d oc.i Uvul 
A COMPMIMSI OF ERA5AT- 1 ALTIM.1SP SCEA5 JUKE'IIL 
or HAW Derarr hitic wAfuki.wirr.T half i.y a 

PITCH -POLL BOjY 

H.J. W-ib llnsLltuta o( acwar.c, graphic ScUncos, 
kk.ruloy , <»la]pilng, Eurxay, u.r. ) . 

Hoaouruunra Of alga It leant wjvo hulqht r-tdo 
by a pitch-roll tuny dating Lho JAG III erycrlcunt 
aro cM|und wlUi nragijzxami.Ln rrade at lie euro 
Cite by the BPAEAT-I radar altlcorxr as piucanamrl 
by the Jot Prop-JlBlon ULorjtory SCAEAT 
olgnltlici. Cosparlsona aro oado for eight 
□ccgotr.ne chiitng which tho algnlflwit wave- 
helgnt Iny butt-con O.T a on! X.] ro. Iha raise 
eltlcntvr ie found to alight ly vndnrvitluiv tno 
wave holghes whan corparud with thu pltcn-c.il 1 
buoy. Tha nuen ratio of Uis M.vn.icorkintn ie 
D.962 0.04, anJ Uio stun-lird .favl-itlon of inJLv- 
ldusl ncpintiixi stout this nun to 4.1Q. 

J, Qeaphys. Be*., Criee, taper IC0203 


4)50 Physical proper! let of leawSlir 

TOE IHFUlEWl OF OPTICAL VAIER IfPE ON THE 

HEATING RATE OF A CONSTANT DEPTH MIIED UffR 


J. Ranald V. Jsnsveld (School uf Ocsinogriphy, 
Oregon State University, Corvallis, OR 87)31) 
Jseei C. Kitchen snd Kssonf Psk 
A ilsiplo hell budget model For s rsdlgilon. 
Ooalnstad nlxrd layer af conitsni dspih Is 
prosintod. In Lhii eodd the Influence uf tho 
vertical I r rid linen (hell flu>) profits 11 
tUBlntd by MSM Of Jerlbv'3 (l«fE) OptlCll 


wilsr type clliilflcsilon. It is shown tMt the 
vsrllcsl Irridlsncs profile 11 Ifiportant in 
determining ibe aired layer heating rate. The 
besting rite vsrlei greatly as * function of 
water type, nixed layer depth, and dlffuilvlty 
bsntllh the mixed layer, ranging fron 0.098‘C/day 
for oceanic niter type ( with a nixed layer depth 


or 70 n and dlffuilvlty beneath (he nt»«d layer 
Of 1 .0 cn- IK-1 lo Q.TTE’Elday for consul typs 


iliij Iiivtr»nrnt« nnd Ewihniquvi 

HWrl'K HIE HO-.’USEHS W KEMIlC PRO'ITS UilHt; 

RF.i.I iTLRtn TlfuS-N IHAiiERY 

1. R. Clark (Nival Ocean KviVir.-h end Davelvrasnc 
Actlvllv, MIL dt.it lun, HS M32VI sod P. E. 
UiVluleLle 

An L-xiiloitkn (>f TIROS- 1 ! *111 HR dm distrib- 
uted |.v N.iOA Envlr.>i*iantnl Data Inrurnatlan 
Kcrvli «r (EDI3) vh.'vs that with theae dara one 
l. l. qrcat ly Inpruwd p,ia1t tuning capabllltr in 
cnptrtxun with data gnthsTed by earlier S9-IA 
a.itvlllt,*. (n fuur >r five distinct TlfOS-N dutii 
evln, Inv-xlvlng rwrih acenoo appruxliuiatv 10 ft to 

■guar,-, vt vbuln. J a oi-.m positioning ■ r r .. r .-■! 

1.7 to with a itandard deviation of 1,7 kn baxrJ 
.<ik 32 Iwjidniirk f jlntx. The filth d-its evt ah. tv* 
dlh. n-pan.-trs nppironclv rswult l»ig fr,-u ri iwnr.-.uv 
Fills >l4tH c. -ni Jinn tow, and j.cui-IU- p.i.lt l.-nlng 
ul this .pciiru a. ,'iku cuutJ not bo oadr. In g-n- 
vt.il, Tl!tV,-H sou can b» reliably TtAl»l*' v ‘l Into 
Ri'.'gr.ipMv pride uf vjrl"m rif |.>,.|ew I |>>ae h, 
unity tvu-.|iBr„*|..nel. Ililr J-utltr |>.v|vu.-.i|elu, 
thv ir .lilt I'M lo.ipi- pro|»i t i..ni run Li* viic.l ti. 
□i-nttur *nl |.i cxiimiri' the r-viii'm ii.rjnl. 
Iri'iiin .I'uitiolv ■ li-inplri .1 mill, at lunrinrnt » 
are prvHkiti'd Iial'ig il.tla Ir-re 1 1,.* )Uv IIJ4 ph.n.- 
•>f ill*, i.ianl Rinks K>|» r Ic.-nin. Tlire,- ,«ssp|, , 

In. I ■ul- lour • i.ni.viitlvo -lawn uf r,'*f 
TltaDS-U Invgety that xkwx Inallrl V'UiL,iMvi ly 
anviotnt »f liurliuntfll liomnl v.<v,-i irav<-ltnj m 
an av.rjt<. njix.il ,.f 7i> it/if. Tliv .|.-,untw Toi- 
ler ratten alt,, allovn |-r< c I r.iap-avll Irg of e- v- 
ocal U*v>‘ laigxry. A four-d.i, r.np .<li,. l«r.| 
nn the hlifhu.t il.illv ■u’fXM'vri' f-.-i pi, cl peti- 
tion wlku.i that an iix«)„lc Ir- nx .'JO bu 

9'inlloru.) Jayplt, ■ leul <Oli,ltt lull, . trill'. -S. 
ocean I r Ii.mia, rovlv nene In* t . 

'.eophyu. (I«x. UU . , f»i<t 8CL17>* 
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Particles and Fields— 
Interplanetary Space 


Lilli Ira-ilr n.t 

1m< »«•(••! i at**-, >■> u.i rsrsr.r pri.j-.j-j i*lsi«l- 
If lh{r*riANi-.TABi '.iniW 

kV.*Hi A «ihu WI-.1 

*■ lu-.kir feppllfi.i pi., at., I ,1 >r.,cnry. It, 
J-.hiii Ii. [him I- lUpruli i, Iti'iiFl, 

A r.Mi>rl'il il-'ilir l.i l.a, rrrn -Twr l-p.- J c„ 
• lii'lp tin !'•><■ Ml-. II In (l.a [Mr.-mUlrS ..I . 0,1 
I 1 "» v «-•»«■"• ■.! tfc* 1-MM-ll.r* *ji, r - 

|*l It Mum f iri I r I* ,p'.p[ ,„nla .ibirr,,* („ 
aat-n-letl'-n « i|ii tia p*i*a R * nr (lira -prod-cad 
fa*l«p»fi< Mil. ■i-ta. Piuirna n rr cm t »rt n<i- 
rarftiill, !»■ kwar-1 In lire Ir.n a |[u«n ntoai- 
vaHtn r„lni {!.»., |#rtl<-|« ■'atecmrl, il. rough 
tftnlr 1*1 1 >T<ic l, ittutr-Fm nill-n (lion, tlr 
Ai«. -«il Imlnir aplral IiF, and rtnallv ihrregk 
«hu ih>:k dlarenilnulti ia ihrir prw-ahack- 
1'icera, tlan Uili. f n oxtlani pr-jcnn can unJrr- 
a> at anal or* aWh encn-jnrer d-jrl n, which-, ,, 
■oan In [h, **nrh (tana, !(,* prolan la at tala- 
fatal by |(a affacrlve ~*rad-fl drift* aim, if. 
Injured sla-iilc ( l v I J ncli tin, it rruaiaa (>» 
aVi.;i!. Ira clra-cawKca * 3 t Alrulat l-n rereila 
a'i|. h I-.I I i.a «‘n,i»{.| [ir.it. ni Inrar-vrtaiJ hlifi 
tf* •-* . k, *h«r» *P« nh.->,k Inearattlnn ct.urit-i, 
a- 1 P., t. « ni. h pc-h Inrmctln, pri-tun** li- 
nn It *n« r*f MM tn.- ra rer I at tl-» ihjcV , tin, 
pr.ifllna i-f ft, c-ildlrr'ttnnal ,n | nnl.lt err • 
Mn-"! pr.itrn Hum* xrr l»ia*.l ir-n ,P.j tta- 
Ktxlaa L v m.oklnr Llm, 111,*, Ihanraa j.-, J fl „ 
arhlajit pmtrn iinMIre.-tlr.-i*] tYj* | . t"*, 
»t«ra T la tin Until- mar** jr4 , the ar-aclral 
a,[-i-anVi llo-ilatl.-n predlrtlnn, ire *Pi,i,n lot 
flKarent -t.ar.rt rr-.tiir a-«iy|*a L.-i.icr tirlom 
iii-.-pili ru c.-..-» ruing M e afcirk ap«.-J ami 
<! Knit* , rhn al-.fi. c .| tt, an tlant pror-.ii erer,/ 
iftrtiuj. it.- ..it I at (on /.[ the angl* » tc-t-cm 
II* >.t ... a-itfa-a at I tr.p .iratrram Ini-rplanr- 
H't Wd-'-fll-. M»!.| I Ilf* I reriwr, ami tno h»||«- 
tartrl-. raful f.iiiti.m r ih.u nil x--rt.it It n 
f-j1n| , lie •i—iltt(,..| a,.. I, I c-tra.-llt racn.eta 
| 4 -’ Sf.ia Iratjtfl the Jntqnilif varlall-ni, 
Mua a.i1«-ti-.f.|(* n 1 1 a. atav ■)(. Ira Mm, 
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BI-DJKCflDHL STREJU4IW OF SOUS KINS ELECTIONS 

.iso avpijft EviPEirn rat i closed-field structure 

' KITH nr Tst MIVER 0A3 OF M IR1EIPUMITASI SfiflCE 
9. J. Ban if, (p.t, AS 134, Loi Umoi Rational 
Liboratsrp,- Ltf) Uanal, m 87S»S> J, R. AsbrUie, 
V. C. FtlOntnr ), T. Ooilliif , and R. D. ZHtokl 
In near tf a a* aoiikaldanaa with the arrival of 
hflll* -crflohed plaaK dr If In) Ua ihaok viva 
dliturkanet,4/ jtovartir i;-l3. 1WB, alrong bl- 
dlraotlospl r ptr|miflg ot filar wind alaatfona >*80 
e( via obdtrvad )ttlh Lai JUbmi Inatriainlitlan an 
I9EC 3. Ifit i)ri* Ini pirffitid nr aay hours 
llaultinioullp. pkpiljel in(. intl-parillil to the 
Interplanatarp dpi nit la /laid uhioh via dlraatad 
rouffilp perpanJlcfiar ti iha iin-aitilllla llaa. 
Thla ample of hl-Ur-totlonal atraalni alaarlp 
eanrot ba aiplalntd 07 riald lint oonnaatlon to 
althar tha aarth'i bov aheek or the outward propa- 
(atlns Inlarplanatarjr ahoaie Miioh paaaad IKE-3 
*tfi boura airllar. Tha amit la beat eiplalnad If 
tha loaal Intarplanatiry flalf uaa a part of 
alther a ■ifnatla bottl* rooted at tha ma or ■ 
dliaonsastrd loop propaiatlng autvard. 

Grophya. lee- Led., Papu 1UM38 


SleO Solar uln-1 Interact Ism with n-jnn and 
planet* 

I'ISTSPW PARTICLES npstaVfO Ii TIIR EAITR'S 

PORES) KICX (PGIna 

T, R. Vaaiun, «. I, AnJerion, L. A. Prank 
PepaT taunt al PhrelCn m.l Alt roman, (Unlvinltp 
or Eowa, lava Cliv, leva 42211) and n. X. Parke 

■land prlwrllT on an amnalve itudy »( fully 
Ihrcr-dlieni Lanai plasna data, vr dearrllr tha 
Interro lat lanahlpa a) the upatronn parclrlia and 
ptaiH viva a okiereed In thr earth 1 a (oreahock 
rnclna. Thr driven lip of loua LEPRDfAn datret 
Lana and rMtir-iaa fra* I aV to 41 keV ovar all 
anrapt - 2( al the unit nphen. rjinparLaona art 
■ada iillh hl|h tine re ail. II [an particle data ob- 
tained by the Knlvsrallv <•! California (Rerkaltv) 
Inac r.«- me ami plain wave Jata cnlleeted bp the 
L'nlveralte of leva iilapna vara Initninarii on the 

ivo ISEE epacicraft. The praaence of Ion Mans 
or JlaperarJ Inn dlatrlhutlona la found la be n 
efficient ronJIctan rnt the preaeneu or eletlr.,- 
eleilc and elecrr-m-iannllr vara anlailena. Da- 
lellel corralet Iona or Iona vlth plana uiveo 
Java la a lenth of an [nn ar roper In. I Indltaia 
rh« lon-ac-i-iatlr anlnalnn la enhnn.-n.) whan In- 
rrt-iacd anla.itr.iplaa «nj uyr-aphaae nmanliallon 
are obnrread. TlBoalla.lnj nffeclnllnlt the 
Intarprotallnn Of veil- 11, dletHbntlona taken 
vlrhln Lha fnreaiu>rk re*l«n, 111 ah ilw reaolu- 
llnn r irrelnl lane between the different Inalni- 
naraia, hunter, deeonat taro that llnu v.irlatlona 

Of a liable Unieplc nr anlaairoi-le dlatrlbutlnn 

cann.il prodvta the dlscorac-l Inn Jlatrlhniana. 

■ lalle.l analiala of hlph line raaolntlon data 
reiejla «hai iha npitraao paillnlen undoraa ile- 
nl Meant epatlal and lanpcral rial Iona Inclod- 
InR avi-iph»a arianlaatlon. c,raphjae ermnlia- 
tlnn c-.-aprlaaa (re-ipi of loni at Ion claaleri 
each c-ne of which Inol-iden Inna with Hollar 
pitch enpl.n that nr rat u loan bar aboil a ceanen 
guNIrR cantrr. kraal on hit hlph-tlm reaelu- 
. r '"’if 1 '"!" '' ,ol,y I'-fec -dlnanalnnal nla.u 
darn r-nMnud with ngn-tlc Mrl-I and plaiaj u a , D 
Jar* wa rind t ha| (!) Ion, obierveJ In |h. fe„- 
■l-ock region dlipl.p Aprophaaa arganlvatlon pra- 

d-.cn 1 h, |,„ vlth e ipallal .cal* i| 

;«■ J" 1 11 ilmwi lin dl.irihitlonm am pro- 

kjw , |h*rk , ’ ,nly hi d,Wtl -, ' ,UT «-» m ar near (he 
J, Lcafti/a . pea,, Blue, Taper FOAl* 1 '.’ 


3J70 Solar vind magnetic (laid! 

IKf Rnhancoeoats Associated with ar**.*. , 
An Analyili gf tha Magnetic Field 
Behaviour. 

U.vuiaate (ntituto Pislco, University, 
L'A-Jui la } , 

? 0,1 loietplMetary ugnetlc 

(laid behaviour In the field enhuce- 
T«nt regions Associated vlth the high 
velocity streaa fronts obitrvtd duP i nfl 
the primary aleslon of Helios 3 ( January 
through April, i 93 «). The principal con- 
clusions of our Investigation are the 
(ol loving 1 a) The relative variation of 
the field Magnitude ranges be tvean 1.3 
and l » independent of hellocen- 
“ ,tt,t hetv *"« 0 .* and 

th* to the aBCtor boundaries 

e “* fl, lf enhaneeTonts are consistent 
v«h a field perturbation occurring in 
a plane perpendicular to both the solar 

Fleld°ii naphta* r ^ X «) Thi 

field line has occasionally the fora of 

a cylindrical hells rather than a ilcple 

i B :^r otr ^ ! a} Th * re ib "o w 3 - 

Ung evidence to relate. In the inner 
solar system and in the period of lnte- 

shln* Ch H • ahBnc « n en« vlth the 

J! 3 \SL£* U " “■ b ™- 

Steghfa, aluB| p,^ 


5HD iolar Kind Plasm 

l£|»I*l PARTICLE spatial GRADIENTS M PLASMA 

Xdtsirairjtl Qf WlMlgtM, Seattle 

UtRIr-gtcnl, C Sreeniudt, C.S. Ib.tl u„ 

S' Sf TS- eL L ‘"‘ ci Gurglolo, 
S, T„‘;"' “* re ; "- *f«lersen ind t. lastsin 

ipFassnsss 

awszss^S?. 

!WAii , iXT!£iFMS 5 “ 

ssss# 

sssSSSB® 

I. heap*,.. s„., B,u(. Np*r U0IS7 


• W Solar wind Milan 

mmmmomk utriRRCfim Of HIU „ IIB 

vili.1 Bw&JtSffJ'jl 

iiSsriasti t: ssirks - 

*<•*■ IM (M.» Pfeblll^i «» «v 

ilea of an Idailldef blad-i J!, 1 ? ' * Ul * »»lk* 

s-atassr* 

.sra-atwrj'As^ssii-' 

fcmrd ihwk ^«LJ2? k 5S *? -*lhtad A 

•>. iMlRn. tea.. Nat. Papar UUIp . ‘ - : ; 


53*0 J-jlni- Klril plasna 

IlIkt-EsB CH£K£ luil BaES UPSiBEAM CP Tilt EAftiil L* 
UCW oriicx 

c. Ourclolt- llhlveralty of isaiinstoi, 3fn« t-:i- 
on-Ms blvlalai, iJec-fAvelca PrwaiB, Seattle, DA 

9- 4K-5J a. A. Parks, 6. H, Ihuk, C. S. Lin, K. A. 
/nckra-ji, R. F. Lin, and H. Reoie 

Tho iur>i<icteU ar r*aience of spin ncdulstlons 
1„ our rtae-i voltage elo-itriatntlc analyser 
detectors on I^E 1/L Has given un tho oppor- 
tunity to- inveeticnte tf* F-lasna properties or 
tr» upatrctu 1-sns in hWi Clna resolutlai. Tl» 
dctootc-is Rie narraily coll irate- J end pr int 
BOuthwan), entiporallei to tha oatelliw spin 
tutie covert, g a region In pase space not viewed 
by the other plasma experlaenta on the satellites. 
Bo count rate rartulatlcna tup to three orders c-f 

Dfignltuie) are din to lha convolution of the 
Bnlaotrop-la detector response funi-tlcn with tne 
loaal plasm dietributloi furetlai, and ro fleet 
tin axis tones of strong velocity gmdlenta In the 
local dlstiitutlon funotlcn, By aaairdrg a r«tn 
Ton this distribution floKtlcn, w can simulate 
tie output of any of cur ok tea tore. C-xparlng 
the simulated ani observed count rotas, ve ean 
then estimate »vnral of tM looal plums jara- 
uoteiu. This, or course, la dependant upon trie 
distribution functiai ofioeen. Using on iso- 
ti-cplo “flowing" ttuoflllien dlstrlbutlcr, {khlch 
srculd be tfiiu^it or as e "local" approximtlrn 
to the fioti&l dlstricdlcn near the reglcn in 
plase space occupied by our detector response 
functions), we have obtained estimates of tl.s 

10- ol plasms Mcporanurs and three-dlmewlmal 
now velocity of the upetresi len populflticn 
wa observe, fe find that In alroost all of our 
cbiervatloas of upstream particles, there exists 
bean- Ilka lens with t«n«returas in tne range 5 
to SO eV, They are oitrcruly dynamic in velocity 
with charges &f 200 to 300 Waoc oour-rlng In 

3 to 6 eeconds Doing oennen. Host Bigniriosntly, 
tnelr "ricw" velocities comet be ortared by 
ExB. This last point separata a these chsarvs- 
ClOfis fhn the previously reported reflected and 
dlfrusu pcpuhttlona of upstream ions, tiechan- 
Isma that can oc-cphase biauh the lorn reflected 
at the b» Bhock are discussed as a method of 
explaining the data, {gyroptaea bunched, ion 
boama, upetiesi lana). 

J. Gaophya. Rea., Blue, Papir IAO404 
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WAVE-ELEC 71 Ch INTERACT IMS III Tag |I1CH SPEED 
SOIAS WIND 

(-J. Sohvarti (Ouaan Kary Call age, Mile Witold, 
London El ARS, Groat Britain), U. C. Faldsan and 
S. P. Rary 

Wa lnvaal lgna the role of plaama vava-partiela 
interact Iona [0 codifying tha aleotron velocity 
dlatrlhutlona ol the high (paid aolar wind. Both 
■leccroetatle and altctrcaignaLic fliietuailoni 
tra conaldarid. We find that lotoractiona ba- 
luean the rail elaetrons and a mat] fraction or 
(he obeantd viva epeclrua prevlda a bmaotun 
exchange rata alrong onough 10 conpata with 1 
Cculeob cell loloiii. (Intoraulane, aolar vtnd). 
(. Gaophya. Rea.. Blue, Papir 1A01SS 


Particles and Fields— 
Ionosphere 


SMS Aicglov 

SlHULTA-'FhL'i OBSERVATICCIS OF 01 l?74 S WD [ 01 1 
bl'.'0 S EHISSlirS AND CORRELATIVE «TTJDY WITH 
1'.' -OBFiH.P.IC PARJfDITIRS 

h' T fl L fl u’ f;*' 8l “ en:ou “. -''-R. Toljcolra and 

H. Takohoshl llnatltuco da Piaquiaoa Eopaclala. 

trlln, ' Sa ° Jo ‘° in S P-. 

"I tM 01 7774 X .„d [oil 
6300 X nighlgln, aaiioiosa vera carriad out at J 
Cachoetra Paollala l22.7 0 8, AjAl, giadl 
during Che porlod of April 19 IS to Karch 1979 
An loooionJo i. d | B0 oparatad al Cathie Ira Pau- 

m! dvmY I"?** ttMf af lh “ 01 7774 * s=d 

arioM°?. ^ "‘“‘ OQ < * ,,rv etfeni , with alnul- 
ixnaoui lonoaonde oaaaureoanu, iHovb good 
-orralatlona bemoan Bnl F -i,„„ 

* V <e>! ’ botv^n tha 
F-layor ti, "f 5 7 tJt) 09 ) aBl 17,8 halght of tha 

- v.p u.eful lechnfqua fer ta »» iSlITS 

S»| « 5 T£ 2 EL^ 5 S r s; 

J- Ceophyo. Roe., Blua, Pflp „ SQAI797 
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»i2hTCLHw 4 R 1 aiSSllii ™ ™5 reRKSIRIAL 
T- C. Slanger and D. L Hum la t u-i. ■ 

^rckissr- m 
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LJLtl th - 

sa/ssas. ^ 

USST u , lta Ah?*" 
Tift 

ihll of u O {a^i *)I {C J» * “*• ’ ru °h higher than 


5X» AlTglov 

Kilheva * *• J * c - 0. Iilkae and J. n. 

i&’ssu/ss atra t,rt - 

&S 3 T‘ n?K 3 gTJr, 1 " or uotao «* d 

thle centiouua Carrietlo B hr 

Hew lw.ru ta hrtita h rr !?, ,,Urln » *lr- 
•ppl teat loo of if ‘"““rat ad by 

\ b S ft 3B6CA, *° lh * Beuttol Inn 

' Hue, Paper U015S 
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« l*d 'polar W. »f lh. I0 - 

•rliautiaa at im bt*h- «' h th * •» - "Ugned 

occurring durl^ C i*‘**** ,clc latitude 
leeAera ara iatua]| r /*.■?’ 1“4eadaot up,. 
*»• Aurora! oval ° r -*'«cr.u arJYo 

«rd wldaaiog of lha ° r tha pola-> 

srsf- u ta.,4 pT n TZWsr 1 ' 

Ubb 0* two Mnlha «» 'iL* 4,14 11 ad . 

liiir Yi? ^ uYI'f j? 1 * 1 ' 

J*tllidl“l uti ,“ b m Ym 
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!! A Jt«|( mSn* aamn "WWW 

R. P. Slnghal and A. E. S. GrMn fUnlvsrxlio 
of Florid, Gainesville, Florid, SSn * 
Spallal (radial and longitudinal) yield 
spectra Tor electron energy degradation in 
atonic oxygen hara been obtained using a Monte 
Carlo mathod for 25 aV to 10 XeV incldait 
electrons. Four dlnnslgnal yield spectra 
J"** 8 " AMlytlcally represented ln^ terms of 

ua^iSi "1"* t ! f !* s,m P 1e "Icropluws. 

M find that the scaled spatial yield spectra 
for 0 is appro.1n.tely the sane i, JSr C? 

This feature provides , basis for Inferring 
yield spectre for any abnosphere gas nr mix- 
ture of gases- (Electron energy degradation). 
J. deoph.-B. Rob,, BJub, Paper 1AD17S 


5513 Auroras 
UPPER LIMITS FOR X-RAT AND ENERGETIC NEUTRAL 
PAFTIC1* EMISSION FROM jUP]TSR, V0 ?^[ 
RESULTS 

B. Uriel) (Hax-PIanck Instlluca fer Aironiay p- 
3411 Katlanburg-Llndu 3, Veit Garaany 
S. M. Krlmlgla (Applied Phyalci Lahore l orv/Tha 
Johna Hopkins Unlvanlty, lautal, Maryland 
20810) J. W. Kohl and E. P. Math ^ 

Th. x-ray lone it tally 0 f tha I«u eoargy protoB 

ln , th * EMr 8F Cbarg.d Fartlel. 
(LECP) axparlmani and Itl dlisptlooal maaoun- 
manta ara uud to doiaraloe uhathar x-raya fm 
Jupltar can bo recogntaod aa additional flux 
abovo background aa Voyager 1 approachad tha 
plana t. Satvaon - 2» and - 100 r , autta- 
clcally atgnlf tcaai count rata ni detactad 
which wo Interpret aa x-raya and/or oautral 
part tclaa, Tha uppar limit for x-rayi, related 
to earth-haiod Baaiureoanto la f l.j * lq — 1 
photona/co'-aec koV in tba anorgy Fangs U to 31 
MV. Such an x-ray flux laada to aatloataa of 
precipitating electron Intaoellloa over tha 
Jovian polar capa which are - 200 tires larger 
than obaarvod electron fluxai In the lo plaaoa 
Corn a. Tha Base upper limit corraipooda Lb < 4 
X 10 nautral partlclaa/cm^iec MV at it") - R, 
dlatance from Jupltar. We favor the nautral 
hypothaata, apd aitlmato that it rapraiania a 
loai of _< I0’ 3 atomi/iac, l.a., c 0.05* of tha 
atou ganaratad by lo’a volcanoaa, 

Gaophya. Rea. Latt., Papar SOL1781 


3SU Auroral 
AURORAL ARC ELECTR0DYHAH1C P AMMETERS MEASURED B7 
«-C AMD TOR CHATAHIRA RADAR 
0. da la BasujardlAra (SRI In tanat tonal, 

E f'“' VO[,d *wm-, Kanlo Park, Clifornia 
94025) R. Vondrak, R. Baalla, II. Hinton, R. 
Bpffsva 

Auroral arc alactrodynamlc paranotota ara 
atudlsd using cmordlnatod Hiauraunta batvaan 
tha AE-C aatalllta and tha Chaiaolka radar. On 
January 4, 1978 tha apacacraft evict trailed an 
saa t -wa » t -a 1 1 gnad auroral arc at widely apatad 
longitude*, apanning nor, than thraa hour* to 
local clca. Tho OiatinlM radar uaa acannlng (n 
alivatlon at a mignatlc longltuda oquidlitanc 
from tha two AE-C crosalnga. Tha altctrlc field 
pattarn around thla arc uaa ranarkably almllar at 
tha thria lougltudaa. fguatoruard of the xte, tha 
north-south flald waa very iniaaaa K 60 mV/m) , 
whereas, polaward of tha arc, It vaa aaall 1-10 
f* 1 * ■■8t-wa»l flald baa aaall ood aluit 
conacani acroaa tha arc. Tha aasa are was oh- 
■srvad by the radar during about ona hour, and 
»l«tric Meld pdiiarn did pol cHid^i, ovon 
Chough the arc locaricn. Intensity ard width 
clungod Bubatantlally. The Con and elietrcn 
parature vartitioni around ChlB arc btra also 
atudlad. For a glvou altctrlc flald tha AE-C 
manured loo temperature via subataut tally dif- 
ferent during each of tha arc croaalngi. Thla 
djialmllarlty is actrlbutad to dlffarancaa in tha 
f-ragton nautral wind at tin two locglLudas. Wa 
ahow that the a lac trie Meld varlatlcua ara ton 
Blatant wlrh the axlarenca of polar nation Charge! 
within the ore, aven Liuugh tha alectrlc flald 
raaalnad email pol award or lha arc. (auroral arc 
• loctrlc ftold, conduc tlvl ties, eurrUta). 

• 51ua, Paper lgOJ«. 


5520 Electric fields 

HEASURiHENIi OF I0005MERIC ELECTRIC FIELD CON- 
VECTION BI THE LONG- LINE fECHHIQUE 
J.N. HacDougall (Centra for Radio stlence and 
Faculty of Eng I nearing 5c lent a , University of 
Western Ontario, London, Canada II6A H7) 
Ionospheric E x B convections ara nasurad by 
a new technique which uses satellite scintilla- 
tions. The measurements are fer an Ionospheric 
region centred on 39’N, B2*W geographic or S3* 
Invariant latitude. Results are presented fer 
spring equinox 1930. quiet condition eastward 
convection drift Is approximately T, • -12 * 43 

ens (L - 13.4). During disturbed conditions 
4t nighttime tho westward convection becoais 
large and highly variable. Tho northward parpen 
dicular Ei B convection Is approximately ■ 

-5 * 13 coo (t - 10.5) + G cos jj (t - 11-6) 
ffl/s during quiet conditions. During disturbed 
conditions the semidiurnal component of tho 
northward convection increases by about a factor 
of 3 and bocaeies larger thin tha diurnal. (Elec- 
tric fields, convection, trough, disturbances) 

J. Oeophys. Roa.. Blua. Fauar UOUS 


5330 High- latitude lonoapharlc currtata 
OBSERVATIONAL EVIDENCE FOR A 80LHDAET UTS 
SOURCE OF MTSTDE REGION 1 FIEUJ-AlWm 
CURRERTB 

f- f- Bythrow (Caatar laa (pace Sclaacaa, fhyalca 
(rograa, Cnlv. or Taxaa at Dallaa, Rlehardaoo, TX 
73080) R, A. HaaUs, H. 1. Ban eon, R. A. Fwar 
end R. A, Boffman 
Tha addltloo of magsaile flald uinirBitii to 
tha Atmos phare Bxplorir-C data b««» h** *“bl*d _ 
U» to tualsa the ralatlona batvaao Meld-*llRn*d 
cmrsmta (FAC) , anargatle particle* ard pUW 
convection in tha high latltoda lonaipheri. »■ 
obaarv* chat In genicol, si|B«Clc field pirtur- 
batlona ax land tbtoughcul th* roglau of gradlsnta 
ta tha plana cmnaeUon, particularly agoitorwart 
of tha plana convection revs rail. A owd* •* *' 
dayslda polar paeaaa shcvi that tha Bijioa I FAC* 
(Ujlu and Potnra, 1978a) are obaarved ta »p*n 
tha oonvactlem revaraol and extend an »«•(■ *■ 
0.5“ Invariant latitude poleward of the refeewi 
Region II current! ara obiarvad entirely on aun- 
wmrd co dv acting pUna, Simaltanaoui oi, *TT‘' . 
tiona al low onargy alsetroa data <2® 
ladies ta that tha polsnrd limit of Ita 
FAQ. la naarly Boinnident with the bi*b 1st i tudm 
limit of 1 kev plana ahiat alectroai. Thta# 

obiarvstioot ara eaulxtnt with. a modil ia 
which tha dayalda Raglan I TAOb have ■ lourej 
la at laaat partlsUy due to a 'viasoui-lUa 
loMraotioB on doaod field linaa ia th« ww 
latitude aagnateipherle boundary layer. • 

J, Qaaphyi, Raa,, Blue, Piper U0189 


5530 Hi^i-latdtu3e ianaherio 
nan-mam cumns hb meieac nsus 

CGSttUB) W TOE REOICH » TB W® 1 * 

M.A. Dcylfl IRagla Cblloga Roseardi 0»W. 

») , r. J. Rich, W.J. Burks «n* H, »«*V 1 1 

mirtemn gome of the 83-2 W 

laetalyaUM the ncnm-mldni^it |tmri^»>*^ 

V *Mury, 197fi threu* the rmgicn 

• . cusp hove bean Hriiedi 81 4M 1« O* 
Wactjot* «d avm lh the 
Fob mil tlv 2» Bu *.0 end Dm ^ 

• Sg 

■ : 

*rnL aAfltlmal Offrtrt pra- . 


njxwiait of the “*’ v * , ~V^7bou3i) 
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UKtaid of the boundary betamen this extra cur- 
rnt il»t and tho region 1 field-aligned cur- 
rent itaBt, A baundary narking tha transition 
frem quasi-truffmd to imtraRmd 100 kaVpiotona 
— . (jatasmlned. lha extra field-aligned currant 
dvet lies almt entirely poleward of thie 
trwitlcn boundary euggesdng that it nay lie ln 
a region of cpoi nagnetio field Unas. Pina ecala 
■truotura of tha magnetic deflection* Indicates 
unonxa flold-slignad sheet and Line currents 
f hriW in tha large scale Ci aid -allied current 
Ornate. [Day aide cusp, Eie Id-aligned currents, 
nlfh'krlc fUlfh) • 

MB.. -li»i fsp*r U0197 

,uo finds end equatorial aleotrojet 
RlOn tfS LiSZSDDI BIHUOTURM 0? ELEO- 
maTQ I TH.II AHD 0DRROTC DDE SO LOOAL 

ya.na turns ih she equatorial elso- 

(Vi tram Earabhal Bpaoe 
Cant re, Trivandrum 695022, India) and 
O.r. DiTMia 

OiiM the equivalent elec trios 1 eirouit 
Hthod, th* height and latitude struct utob 
ot tho oltotrio fialda and current a gene- 
rated by (bearing e*at-*eat vlnda hare 
tain ooapwted theoretically. Tha polnrl- 
■atlon «iaotria fields, tha tranaveraa 
ourrento in the ugnetio neridlonal 
plan* and tha eaat-eeat ourranta gene- 
rated by a variety of wind atructuras 
are pneentad to aho* tbair halght 
■tiuaturse and the latitude otrua tuxes 
in th* (eoaagnetla latitude range of 
0* to 9 8 i lh addition, tha latitude 
itruotnrei of ground- lev el nagnitlo 
flald porturbationa due to vrlnd-gene- 
ratol ourresta art also presented, 

Sht roiults are dleouaeed In relation 


fltld pirturbaf ion* due to trlnd-gene- 
rstid ourresta art also presented. 


to tha oboarved a haraot eristic* of tha 
equatorial also tro jet Ilka tha day-to- 
day variability of its latitude 
itruotura and obaerrod dlatortlona of 
tb* beiaht atruotura. Tha imlioa- 
tloaa of tha theoretloal reaulta with 
ragard to the plaana dynnnloa in the 
squatorial S and t regions are also 
dlaouiMd, 

J. GuphySi Raa,, Blue, Fa par BQAUOO 


55)1 blarietioni bo twain wivii and particles 
TTIE EFFECTS OF ELECTRON- NEUTRAL, 
COLLISIONS ON THE INTENSITY OF PLASMA 
LINES 

A. L. Newman (The Aerospace Corporation, At,/ 
2417, Box 92997, Loa Angola i, California, 90009) 
■nd E. S. Oran 

In ths airlh'a ionoepharo tbs proa once of non- 
Iharmal electron* csuias anhxnceminl of the 
aleclron plaima Una resonance obiarvad by in- 
coherent haekacatter radar. This paper extendi 
previau! cakulatlona of lha plaaina Inlenally by 
Including raionanca broadening due to electron 
mo tral colllliona. A BOK colUslon (arm ia in- 
cluded tn the derivation of the elect raa apoctral 
demlLy (uncllon obtained from Fluctuation Dlaii- 
pillOD Ihaory, Aaeumlng the nan thermal alaciron 
dlilrlbullon il a small perturbation oo I Max- 
walllan dtilributlon of background mleetrana, the 
expraaiion daaeriblng the algnal Intenally for a 
plaima line reduces lo (he form obtained provl- 
ouily whan only eloctron-ion collision, ware tn- 
cluded. Reaulta of thla cxtmndod model are com- 
pared lo racant maaaurements made with the 
Chatanlka radar, 

J. Oanphy, , Res, , Blua, Papar BOA1637 


3340 tag dfniliis, and temperature, 

SLTVATRB ELECTRON TEHPERAnjRES IH THE AURORAL E 
LAm MSA 51) RED WITH THE C RATA NIKA RADAR 
V. B. WlcVwar (Dim. of Acnoephartc Sc I races. NSF, 
■aihlngten D.C, 205503 C. Lethulllere, W. h. of nan 

■nd G. la taupe 

An extra, l.a lerlas of epee tral oaaiuremanta has 
Man made In the auroral E rag Lon with tha Chats- 
olka Ineskerane Scarcer Radar. Bacauaa or the 
•axil aula Length for variation* of alaccron dan- 
' !’ rat urea, and ton-neucrol colllliona ua 
«(! tht apa raring mode wlrh cha baar poiaLble 
rraj. roulutlon— 9 km. About 51 of the cLma tha 
t« a <h Lb I tad an unuaual spacers I shapa chat waa 
=Mt Ptraouncad at 105 and 110 kn. Instead oe 
(ring .[Beat CeuaaLan with only a ids II hint of 
.***“' ttle « P«c tra ara ouch wider, with two 
IK. , w!! 4p,d *' ,,ka - **fev carefully conaldartag 
“f th* eiBBiurenanta and thatr Lntar- 
Frctatian, w, conclude char rho unuaual a pec tra 
Ar lin'il* enhanced slactron temps rs cu ri ■ . 

, J* ■ "• elaccran tampers turn nay lecruata 
750 4 ta son K While the Ian tamparatura re- 
«ta. e ,,r JJo K. This rah.nea-.nt of th. .l.c- 
f«" 99 km to at laaat 

roa lav " th,t e ^ B Laemu Is 

eras Ini!" bt ««ounc#d for by auroral pare Ida 

ira!,?' “* e,l0u * h I' coincide, ln tine with 

... “••"ture anhancaminta ac altitude, ahova 
baliaolt .*“*• tha** litter enhancement! are 
that Ii du * ro l° a, « heating, we deduce 

«d f Ulda °* 24 t0 « " v/ “ preaanc 

and ,<• ■ , ,l “ eron * * r * moving through the lone 
the.* toi* 1 ? ,p °' da Bf SM to 800 Maptte 

rt * e,« r‘I‘S: "■ f,Bi th *‘ ,ouU hMtlD B «* 

el,., * , OT ‘ * 7 *o ceimot account for the elevated 
th, at.u./^'*^* t,,E0, ■ s,ver *l coitaequaacaa at 
0*1 la rh« f!***™* c “pn™eur*B ara dLaeuaaad. 
cooblnen-. th * raC ‘ cooBtant* Eor molacuLar re- 
pirloda I” Aadnead . Another ia that, during 
(UcEron » " 1 f >IEle,nt Joolo heating, ch* deduced 
lor Pfef 1 la. when fully correctad 

•ltlCLdT,!!d U I!" , . h *V i Al8“lf4caiiely laWnr paak 
vodar ch- - *'■**■* donalty than that deduced 
Ion timoar^* 1 ,,au “P eI oo of equal eleatron and 
[*<■1 ■■ tin, 8 Inca cooduerlvlttaa, current*, 

•re diBend-,*'**' * nd energy spectra 

fc A t.!« UfDa Lh “ 4*nalty prof I la, car. must 
uh™ j tD “J Pr0P** l y for cha tamparacure 

j. j”' '* ,n 4arlvlng th... quancltlaa. 

Phn- lea.. Bine, Paper U0077 


ionaapharlc currant* 

BBUHG^ l S2Sjj“' (CINTILUTIOM URBKiTY 
J. *^7.?"“" MAXIHH4 

>^o*An 'J°nf; t ?f 0 J h T^ e A Laboretory. 

•ad g. 0l,Sl > S- WiLtney, E. KacKanxl* 

° e * cl »*UUtl«i levels at 1.5 ou 
•4«tar ■Jr r 2°Th l * r ** lm of thB “B«*tlc 

■4“«m n*n?rM a J** 1 "" Cl0, “ “ eh * 

•bowed ("™ d "l-otfejat Latitudes) 

th. eaJ^ ^regularity intensity 

•Oimi n ZT~ y region during years of high 
i 4 * » greater 

(trough, ?°“ d ,ro " **een.ion l.tand 
r ni«wh?u , *Lf ,t * t ? ,B “f 17*) fo *h. anomaly 
* oi “»■«*« *“ 9 “ tro “ ire.ll 

K » eU*i L, IS! V ° r * ° ,e lB8t 

thaeti adS.h oquator. The 

n *P0qaihlB a-, u 11 t8,c A* 1 * dominant factor 
*AMon ta aM , glgahmrts acintLl- 

‘J'WRb tha^eniSJ*"^ ^ p " p * BJCtoa P* th 

“Ih *i*UBol r * 8taB - During year* of 

••■MlliEtai IM 1 ? 1 ' ^ W|h l * v * U o( “ 

4u« |q /ii u tr regularity stcuctur* 

tfc * ■oo^/ Ly ,r7 , h±8h d «“ity 1° 

'•llou) L ™ ('“pared to tha alaotrejat . 

•*°Mly regSe “^ U "" {t0 2200 LT > to eb « 

l »**|uUritta!‘ «»f plumaa of 

►•find than r P 0,t Nuaeat tima 
“feraioas ,1^^" ■efetilUtlom • 

> ""WtSa T'' 1 !'' 1 to pArraater- ' 1 
*■ pitehsa V “ rt!c * 1 il regularity ahemta 

I°*AlWlity of !£? oxaataed to datarnln* the • . 

JfjoU'Utlon^L^^o •i«Cn»3*t and anomaly 
^ Aonipot 0ld “ Bigaharts data from 

IS^Jtad IT" ° l l989 -«70 ware 

*4h*r etudii, uT^I* “ c “*‘ observations from . " . 

^reiJh tlWl,wad - ^ van found " ' 

i^^JadtaS reJa ST B i r r,,lot * 1,l8h AhfotUlq- 

! l Prep*j!atl™, e !? “ ■ “ffoky of a sleuth* 

J J* th i“t “long ... . 

* Pot* --Ti l,;, L ° Tiaa vtth tha magnatic no rid lan. 

teAWtstrs- ° e rt - P-uSS ; . 

{" jAU«htajl^f‘ J* “* eonaldmrabl* importance 
• ***•• feper iBOOls th * r “‘’•■nratleoa. . 


Particles and Fields— 
Magnetosphere 

5705 Bow shnci waves 

The cha ratter I ot Its of 33 dlNuse urtlele 

?0V/0* D h«^d #, ' e T "" 8B frora ' K 'DO 

xhxrt ? T d “2*™* of th B airLh'i bow 
shock hove been determined. The neAjurosmnta 
were (lids with the Ultra Low Enw^STJT 
Analyzer (UIECA) ira SO r of the Sjtpianck 

° f H *^ land Initrumwt on 
clesrlv AfeSnS'ffi 1 '* etra I °f events »« 

ar 

iSSfc 1 , 1 ly ‘ cocipoiltlon In theja 

•* 1 rwerkebly comtent al » function of 

nV i"? U . s, “ [l4r Mthls a 

I 0 ? 4t of tht *vlar wind. Tho 

afffl*"* J* f0 !?l! d 10 diC «y exponont tally 
2 feldrai 55?. fr “ b0 “ ,ho '*' 3*1 th an 

w f S:SJS B d stdnca or %7 «£ for H end Ha at 
30 k»V/D. Inverse velocity dl, pens Ion was 

fsrr, J" « cn "«t t with 

Mw or v40 min. hitmen tho 30 leV and 130 
RBV proton Kgiflfbrlum Intensity level*. n U r 
maesurgments are consistent with a Feral accel- 
eration neetunlin snd the preionca of a Tree 
esupa boundary upitrwa 0 f the bow shock. 
(Upitreon particles, Farml Accel eratlon, 
conuisltlon.) 

J, Ceophya. Raa., Blue.. Paper 60AI814 
5705 Bow shock waves 

SfflfffSjj.y KW SHOCK PARTICLES FAR UPSTREAM 
rKUH THE EARTH 

K. A, Anderson (Physics Department and Space 

Science Labors ton-. University of Callfomli, 
Berkeley, CA 94720) ' 

Electrons and Ions moving upstream frequently 
appiar at distance* up to 240 Rr from Earth 
at times whan the direction of the In tarp la net-ary 
magnetic field aligns their propagation from the 
bow shock. Strong aiyjiwtrles In ths Ion angular 
pitch angle distribution are often observed, e 
consequence or tho sharp gradient In guiding 
center density and very weak scattering. The 
gradient Is duo to the restricted spatial 
region over which those particles are accelerated. 
The solar wind electric rield, t . .0*1.1 
acts on those particles and produce* striking 
effects In both the Ion angular dlscrigutlons 
and the Ion energy spectra, 

J. Ceophya. Res., Blua. Papar UG020 


5705 Bow (hook wavai 

CORRELATED WAVE AMD PARTICLE OBSERVATIONS UPSTREAM 
OF THR EASTS 1 5 BOH SH0CC 

C.C. Harvey (Cbaanaialte de Parti, 97190 Haudon, 
France) , K.B. Bavaaiano'CaLlanaa, H. Dobrovaluy, 

9. Orilnt, A. Hargeaey and C.T. FuaeMI 

Dai, from three IEEE experiment. In bean anal- 
yaad during eaverat periods of turbulence observed 
to tbi «olar wind upitraam of tha Earth'a quaal- 
parallal bow ihock. Radio ubaervaLlana ara uaad 
to validate a aback nodal, which I, ■ubiaquenll/ 
u*ad to compute varloui gaomecrlcal paramator, 
during alL tha period* atudlad. On, typical nlnt 
hour petted on 1977 Fovcmbar S I* dlacuined In 
aom* detail to iUualrata tha plraaaLeta atudlad 
and the correlatloa, found. It 1* *hawn tbit, 
during thl* parted, lha radio nolle ipacttiB hi, 
two component,, on, caacarad near lha local elect- 
ro Q plaama frequency, and rha ocher at somewhat 
tower frequanclae | the latter component hae a 
eborrer wavelength and correlate* wlrh tha taval 
of m.h.d, turbulence. A taultlvarlata eanonlcal 
acatlatlcal soalyal* of particle and m.h.d. data 
durLng a iwo net period ahow, that the proton 
anisotropy and turbulence level correlate wall 
with the alnlmin backatraamlng proton parallal 
velocity which, el defined here, i* ■ pure- 

ly geometrical paraoiter. Trl variate aualyata 
Ahow* chat tha cacralatlen of particle* and turbu- 
lence with the ingl* batvaan tha magnetic field 
and the (hack normal haw* their aana* revs n,d 
whan allowanc* la made for the strong correlation, 
with Pein . A vary goad correlation ha* beer 
found beewean power ind compreeaibllLty In magnet- 
ic fluctuation,, {foraihock, turbulence). 

J. Gaophya, Res., Blua, Papar IAQI58 


5715 Elaccric Pielda 
DOUBLE LAYERS AHD ELECTROSTATIC SR0CES 
Hoah Her ahkoviti ( Dapar (man c of Astro-Gaaphyalca, 
Univaralty of Colorado, Bouldar, Colorado 80309 ) 
ft ia ihown that it la uaaful ta darina double 
layara and ahocka K chat tha loo phaia apacaa of 
doubla layara are ahoun ta ba Juat the mirror 
ima*a (about xaro ion valacicy) of tha Ion phaaa 
apacaa for laminar alactroatacic ahocka. Tha 
dlieiogulahini faatura la tha dlraatlon or Cha 
free ion valoclty. It ia also ahoun that doubla 
layara can axlat without tha preaaora of trapped 
Iona. Tha Bohn condition for double layara, 
that Cha Ion drift velocity on tha high potential 
aids an at be greater than tha ion sound valoclty, 
ia shown tn ba rallied to a raquireasat of a 
lover limit on tha Mach min bar of Irelnar 
alutroacatio ahonka. (double layara, alectro- 
■tatio ahocka) 

J. Geophya, Caw,, Sloe, Paper um-B 


5720 Intarictioni batween aolar wind and mag- 
natoaphara 

CP8TREAH WAVES AHD PARTICLES I AH OVERVIEW OF 
THE TREE RESULTS 

Bruca T. Taurutani (J*c Propul a ion Laboratory, 
4800 Oak Otova Dr tra, Paaadani, CA 91103) Paul 
Rodrlguai 

Thla iaeua aontita* reaulta presented at cha 
irpatream (bva add fart Ida liorkabop hold at 
cha Jst Prepulaioa Laboratory, California 
Inatituta of Teshnology, Paaadani, California 
on 15-16 April, I9M. Ihin overview nrtlale 

eurearlaea ths reaulta of tha collect lea IEEE 
work. StvaroL critical aoianclflc probloma 
ramainlag to ba aolnd ara maationed wish tht 
hope that read ara say ba sufficiently around 
to sttrape to acudy/aolva than. In conclualea, 
aoem obvioua aatrophyalcol lapllcationa are 
dlacnJlnd. _ . 

J. Gaophya. All,, BlM, Pago- 1ADUB 


. DISAP«JIrIM C »LA^IIA|IEHTS! AU5EfUL PREDICTOA 
OF BEOHAGHETIC ACTI9ITV . 

J. A. 3Q(«1yn (HatlMsl OcmiiIc I Atmospheric 
AMfilftratlan, EnvironmnUT SiiMrch Labora- 
tories, Spaa Eiwlrwmwit Laboratory, Boulder, 
Colorado BO 303) P. S. He In tosh 
DlMppwrlftg aolar rilinnti taw Iona bew 
suipacUd ■* an Indicator of terrestrial ngnttfe. 
disturb* nets. Kawnr, bjeags* 
pear* DC is sr* a canon solar «*"t and bscausi 
th«y failed as a cam) I data tourca ft r*- region 
(reevrrant) wgnatlc dlsturbancre. U»1r potential 
utility ■(.» ftrecastlng sfd Mr . gaojagnatlc 
stores has largely tesn nglactad. A saareh Jw 

June 1976 through dune 1979 Ut mM ed that _» 
significant mN*r of ths storrt , InC ud 1 ^ ^* 
two lirgeit, ean to » bo MiOcU Ud uUh j fjlaaMt 
dlMPPWrances. This result Is support *d by 
many rKent pipers studying SKTLAfl agd ejhwob- 
■ ’sarvstlopf Of eordrel tren* 1 ants' ttleh *]«y> rind 
strongcorrel 1 1 1 on bsbnsn |Uii trenslwt* and 
sniptfvs pmpInoncMi fa, ansly/lng ths 
, - chsriotanstlcs Df thpsa dlsspswarincos >*jeh pre- 
cBd* teiifi*t1c stores and thosa nMek.de f*l. IN* 

' tentstlvo ffitdal teas for 
dlsturbancss t»v* b*om 6 «Nlop *M »Mdanc* 

,'of a significant rastree taring of th* Ispnad 
wr^l' s»9oet1c f lild Hh tk could i«M solar 
wlndplasa favapobly podtloosdjto 1w»ct tha 

?, r fc(k>», Ha*, i M“e f*P* r U01» . . 


1750 Flaami uLinn, c.nvc, lire, nr circulation 
flOUND-BASLD OBSERVATIONS OF THt ID TORUS DURIIEC 
varAr.ER i ixcoUNTtm iDrucATionn op Emhaiiced 
PLASMA miCTlON AND TRANSPORT 
A. EvlaLar {Dapar t no nt uf Alroaphuric Sclcncra, 
University ol Cal I fern Id, Lea Angolan, CA 90024 1 
Y. Hakler, K, Irosth and T. Maiah 

Ground-beiad apaecrohcaplc abaarvallons of 
ihe cold lo lorua uda bafoia, during and after 
lha Vayagor ! encounter are compered in the 
publtehed apicecroli data. During tha mounter 
liaolf nalthar aodlua nor sulfur raise Iona worn 
drurtod. The Inpl teat Inna of thin finding 
lor tha inject Ion end transport of plasms are 
aaaeiaud. (la larua, Vuyegai encounter, 
optical apeccrafcapy), 
fiaophys. Raa. Utt., Paper ILOIIb 


5760 Plaima motion, convacilom at circular Ion 
PRODUCTION AND TRANSPORT OF 0** IH THE IONO- 
SPHERE AND PLASMAS PEE RE 

J. Galnn nod D.T. Young (Fhyailtal iictiea Inatltut, 
Daivareity of Barn, 3012 tarn, Svf tfmrlmd! 

The abundsnee o! 0**/0* hae baeo obaamd to 
reach valuaa of unity and a be vs [n cha aguecvrial 
plaamasphart it L%). Thla ta two la three order, 
w[ magnitude gieatnr then the relative 0** abun- 
dance at corraepondlng laticudaa in tha topilda 
lunoaphare. In chie papar w* puraua our aarliar 
■uggaatlon tbit thermal diffualon of o", drives 
by the temperature gradient batvaan cha looo- 
■phire and aquituriil plaanaaphara, ia raipana- 
ibla. Ua hava carrLed out thla itudy by lumari- 
rally latagratiai tha rtna dapendant dlffualoo 
equation for equinox condition,. Meant pi arm, - 
■pbaric data from tha GE05-1 apacacraft lire* 
been Incorporated Into e relliatlc oodel of the 
lempiratur* and desalt Lea of major too ipacloa 
intending fra tho Ionosphere lo tba equatorial 
plana. Canvietlea n wall n local llm* virla- 
tifloa and datalla of ion thamlatry hava bain 
included in tba modal. 

Our main caoeluion la that only Unreal dir— 
fuaion can account far oburvationi^ of 0 ,, /0 , -i I 
In tba equatorial plaanaaphara, Furtharaora, va 
hava found tbai chore la a Lbrolhold t tape ta lute 
■radiant between lonoaphsre and equatorial plaa- 
aaaphoro, rorroapondiug to Sr IquBlorlal lanpora- 
lurs at L* 3 of % 5000 K, below which Unreal 
diffualon bccoaaa ineffective. 

J. Uoophys, Pee., Blua, Paper BM1E19 


37(,0 Flaaina mc.llon, rnnvrdlun, or t Irculallon 
LOW - ENKHCT ION I'lTCII-ANr.I.F: Iitatnilitr- 
TIONS IN Till: OUT Ell MAONF.TOSl'HFRCi 
ION /.IPPER DISTIUUUTIONS 
J. F. Fennull, I), p, Crnlcy, Jr. (both a*: 

Space Sciences Lnl'oratorv, Thr Ac-T»apxcu 
Corporation, P. O. ilo» 12)97, 1 oa Angulos, 

CA >0009) and S. M. Kayo 
Ion pltch-onglo dial rtbuliona, nicanurorl in n 
near aynrhronoue orbit, arr proUanitnantlv 
fl»l«l -aligned at low rnorRlea and prodonilnar.lly 
pnaked perpendicular ro lha u, apnatlc flolil al 
higher unergU-e. Thu Irannktion from flil.l- 
allgiivd Fluui to limn priUrl pr. doitilnanlly 
perpmndicular lo the iimyni-ISc fluid uuura t>k>-r 
a very narrow ■ ni-rgy range. Th. ae ion -It h* r k - 
l.utlons have bran obnerved nl all local ilm^a 
l.et'.rvon 5. J n o xn-J 7. 8 P„, This trnn<lliun 
i-nergv corrolatrs ilih thr deep mini it. mu v b- 
served In lh.' I»n tpo.lrs, Tht r-- le no ippir.-bl 

correlation huiuucn tha Ion irx'islilun enrry> and 
magnetic local lime, L. Lp, or Tut. Ilo-xuvi-r. 
the Ironaillon crerpv du-.i rospund Ii, ul.nrrvv'1 
particle ln]i-..l|oni. Tha iranillion energy 
(tucrraaes prior lo Iniecllon. Incrt-aa.!* al.ruptly 
ol lnjuclion hy aa much ar 10 lo JO koV ani then 
decreases slowly alter Injection. Fresh low- 
energy ions are supplied at tnjrctlon and 
decrease In Intensity over several houri In 
insirumanl threshold level. Ion drift trajectory 
calculations Indicate that the lou-energy com- 
ponent below ths transition energy drift. In from 

the night-ride plasma sheet via local morning ta 
the day aide. The lu.l, . i.. r v, -oiiipontM, nbov.. 
the tranaltlon energy, arrive, on ihe day ride 
via local evening, lions, plnamashoc-t, convcc* 
tlon, magniloapherlc sourcoal, 

J. Gaophya. Raa., Blue, Paper 1A0147 


5770 Short period (less than 1 day) variations 
of ugnettc flald 

CHARGED PARTICLE BEHAVIOR IN LOU FREQUFHC7 
GE0HADHET1C PULSATIONS: I. T RANG VERSE HAVES 
D. J. Southwod (Department or Earth and Space 
Sciaticas , University or California, Los Ang*lM, 
Us Angelas, CA 90024) Kargaret fl. Xlvalson 
Ih* behavior of charged pirtfclas j n j w 
frequency gsonignetlc pulsations is axaailned with 
particular eophasls on what a ip, derail- borne 
detector would abssrva, Ha concontrate on the 
effects or purely transverse electromagnetic 
signals. Th# ti** scale of ■ particle's notion 
relative to Ihe mv* period ft shown to detaralne 
the nature of Its raipuni#. For low energy 
particles, th* icceleratlon In th* lut gyro- 

C tried before dstsclion is wfut niter*. At 
Igher snergtti, Kbit Jibs occurred over recent 
bounc* ind drift aotions bsccsu Increasingly 
tepertanl and conviction of gradients by the 
wre [tl drift suit be corn I dared. Dtktln- 

K lshfng futures such as phiie differences 
hmn a I goals in b*ek-to-beck directors or 
bstiMtii chsMils nf dlffaraot energy are 
CAtslogvod. la particular, us resets tha 
detectability or resonance effect* In U« light 
of detector chiricttrl sties and finite signal 
bandwidth. Meant obienitions ar* u*ed to 
Illustrate the ideas dev sloped. 

J. Gaophya. Raa., Ilua, Papir A 10103 


j720 Short-parted (laa* cku 1 ds<r) variation* al 
magmatic flald 

DISTRIBUTION OF AMPLITUDES OF UOHAGHXTLC VARIA- 
TION AMD BOAT ICES HIPS TO THE E ISDEX 
H. tui (Mil Libsntorlea, Hurray 8(11, H.J. 
07974). L. J. Uniarnttl and C. O, Haolaanan 
Km study In rhla brlaf report tba prepare 
af empirical eimulstlva dlaarlbatloa (unction, 
qf gaomagnaife algnal* (unrit at Uirae hour 
Intmcrala far two aapiritB onm-maMh pariodi ac 
Ihrsa list lora spared la lad red* from L-J.2 tq 
L*4,0. Th* creulitiva diilrlbrntlOM III also 
coop, red U (htarailcml creaUllv* diaerlbultoo 
fenct Iona repot tai from Oauaalan dlapvAbmilon*. 

The widths and ampliCudw of lha soptrlcll 
direr thus lose, re wall their da via llama from 

Creadon, ara atudlsd aad.crepnred ta th* global 
■nd "local* 1 Ua loa|tcuds) |Hmi|Mtio C- Indicia - 
In gcmarel, tba widths at tha uplrlcol dlatrlbu- 
tlore beam braider with lMraaalng ■aenainaite 
MtlvUft tha width* of th* dlattibuctona ara 
pirrowar at lower latltmdaa for ■ glvan lavol 
magnetic aattvlty. Many e^lrleol cusmilallM 
dlftrlbucio* IwMtlpms cagin fpverably toth* " 
thsoratlcal I use tleu 1 davlaltcna ahow m relation 
to magnatic activity. (Kagahtiq lodfolaai . 
gaooignatlc powsr apaetfa) ■ 

j. Gmopbya, Raa., Uua, (appr LA 0097 


5710. Wav* prcpstttlou 

in effect or Humcoric nmattci oh 

KlGOTOfrBERI-lcnSPMEU ODDfLlM 

I, L. Lyaak red 0. H. Carlmpo (lyws lelnci 
Ubaretorr, Fslym ratty of Callfonla, Baikal sy, 

CA 94720) - n 

Thh affapt of Hikvlnfi a iha coupLtfig of tba 
magoeEMphare aod lcoqophara hai hasp lnvaa t J- 

J ited hy Imeiudln* re mfldativa eolllaloq 1 
rmqiMDoy In tha alactrou oquatfoo of matlen. 

Khan thla un ia Mblaad with the continuity 
agnation, fha tarn tgmielom of actin' mad . 
MaxvmU'a aquitfeai, a dUparafom ralatiom for 
th* klomtio fjfrfa wdva lac lad lug affm^civ* 
aalllmlooa ia found, lh* iWHTUtiaU Inter- ' 
adtloo laada ta a (troag duping of tha w»v«. 
Iqelualn of tba affect* of plam ahous Uaatlei 
ylaldaa mcgla a ika truavaris .to tha mqgutlo 
flald which aarreapeods to tha alia ,mf wlamal 
auroral step. -, 1 

Cagphya,. Hu. Utt., Paper 1L0137 
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6510 Atewffioras of Flareto 

SFECIKEKH CP TOE CAIBUN BAUDS JN TOE HAP" 

A IK1 LCW 

TI. 8. Ctnay IMSF, UhW. of CO, Qnwt !v>x V>2 , 
Ikmldar, 03 80309) 

Jhn aliglow eject re ugulrcd by tl» ultra- 
violet ajectramter oigar brent of Mnriir;r r j Hsrt- 
■ralyied by using a high resolution oynttento. 

The cartwn nonos Uo Cmreren taixki are Ue 
brightest features bstwaen 1800 and HfKt A In Tin 
obaerwtlai of alt It uts* fcetiswn 89 and 180 km. 
Ihe utapo of Uiaaa bond* camot to character] rod 
by any aUgle rotational ten^orature but In boot 
daoorlbed by taupe ratine c-r 2600 X for lowor J 
valuaa Bid 10,000 X Itor higher J valur*. Tho 
rirat nqstlvs bands of OtT are not IdentlfUd 
in tha reeldutl apactra, She ebaarved smith 
lntOMlty of tho Cmonsi tarda la 16.7 kR Ani le 
ln goto Bgromont with a theory with electro n- 
tajset di escalation oa tha noat liriortant excita- 
tion Bdanla. lha obeervatlcns aiggnt tie 
value of tha croea aectien for thla ptocosb 
should ba 7 x 10“” an‘. 

J. Qiojhy*. Baa, , Blue, Payer U0016 



6310 Atmaapharaa af planed • . |l 

IOH IENPERATURE AHISOIROFT AMD HEAT (LOU IH THE . •' 

VENUS U«Eg UWIBPHEBE J • 

R.U. Sehuak (Centar (ar Atanaphortc and Spacs . ,i 

Science*. Utah Beats Unlvacatty, Logon, Utah . i ' 

84122) and J.-P. St-Kaurica j- . 'jj . 

Hxelvarad by cha rcceac obaarvationa of aupma- ’• 

aonlc Ion flaw ta cha Vann* lonoaphora near tha • 1 , 

terminator, va hmva arudlad tha extent to whLch - , .! 

such a flaw can Induco an Ion enmparnture ant- : !;- 

aatropy end a dlf fua I on -tha real hoat flow. Our ' 

emleuletlcu todirato that appreciable too 
temperature anlaoereplea can ba Induced at ,Ltl- 

tudea bolaw about 220 km. The camparatare I ! 

anlantropy la with roapcct to rho lon-neutreL 'll-' , 

relative drLft velocity sector, with tha ton ' I, j 

i smporeture parallal to tha ralatlva drift / 

vul-xclty greater than tha parpandteuter ton (' 

tumps rat lira. The paralLcL to perpendicular ton 1 i 

teepo return ratio la likely ta bo In tha range 

of frno 2-k, depending on tho Innoapharlc run- ' . • 

Jttlnna. Ua hava elan found that In tha name i - ,, 

t-moaphrrle region thu lon-naurral relit ivo ' ' • 

drift Induces a dlf fualon-Lhereul heat flew 1 i 

that La r.iDildnrnbly acre Lrpirrnnl ihaa ordl- . 1 j 

iiory l>,n tharoal conduction. I'KnaDquantly, j , 

dlltualon-iheimst lioat flrw could li.ivs an ap- 
preciable offircc on ilia ion enurRv bnlnnca Ln ' 

tho '-rnum louor lonnaphara. 

J. <:,oph«a. Rea., Blue, Paper 1A0227 i 


kiln Atanapheras of planer* 

I'; ABUrin AHCf [ R THE AT WJ APHTHA np VEWS 

9. I.urur. D.n. lEunten (Lunar end Flaeetary labor- 

■ tury, Univaralty or Art, ona. Tucaon, Artiane 

85721) H.A. Taylor, Jr. 

Inc tn qitu nr a* u return a Iron the Pioneer Vanua 
Orbltcr (PV») Ion Maes Ipscr roeeter hire led to 
Die dot. let ion ol Hj* Inna In the Venus Iono- 
sphere. Although llj* la a minor Ino, li, 

n.'«iii,nfji provldae the llm direct eluo for 
deiiMQlnln, iLr ISg» nh.indanca In the uppar etc,.- 
nphore "f Voihl*. A phnto'-hooiral n.<d*L uilng PVO 
hr.mir«r(ini, I. ,i-ol ,o drrlse mi llj etaln* rail" 
"1 I® Pl-n telcw |4'1 bn alrliuda. Die presence or 
rb|n ruth II y eonllrca cr previous prediction 
lb,t Ihe react fen, i*l O* vllh II, and nubae-juenl 
r-onM nation .if oil* provide in Irporunl source 
■'f nnm r.ercst H ubiervod In tha Venus areaphsra. 
The mttcuied M-spr ilnr Tor M l« |u® co“- a”). 
iVenij., aeronntn, innonpr.sras I 
-rephya. Re*. Lati.. Papar ILOIJJ 


4510 MDoaphere of planet* 

Aliy OPA IN JITITEP'S ATTWISPIIERE? 

A.F. Ccoh 11, A. Vallaace Jonce end ' { 

D.E. Shaanaky (Earth and Space Science, ' 

Institute, Unfveraity of Southern 
CilLrornln, Tucvnn labnalcridi, Tur <cr 
AJ 85713 

Tha darhalda llnb ylctuaea ebtalnc-l by 
ths Imaging a, par Inert on Voyager 1 Leva 
bean reeaealamd. It la concluded that 
ths obaarved luminosity is uazv likely dua 
at leant In part to lo tenia aurora. If 
th* effactlva wavelength of* the aaliaicb 
Lisa ln tba 4CO<3 S U 5000 A region, the 
mlant Incsaalty la attlceted to ba atouc 
2D kR. Tba observed deable aCTuerura ray 
ba due to a number ul ceuamm evch aa 
horltantal atructute in auroral ealaalon, 
aurora plan twilight or ptotec hem leal 

eLrgtaw plus euEore . (aurora, Jupltar, - 

Imaging) . 

J. Gaophya. Sea., Blua, Paper LA<X)73 

, T l , 
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6575 Surface Of planet* 

ORIGIN OF MARTIAN OUTFLOW CHANNELS i THE 
EOLIA!) HTP0THESTS 

J.A. Cutte (Planetary Sciance Institute, 
Science Applications. Inc., 2B3 S. Uaka 
five., suite 218 Pasadena , CA 91101) K.8. 
Blaalua 

Tho andant outflow channels on Mara 
exhibit fossil flow pat tarns slaifar to 
currant flew pattarn* ln tarrastrlaL de- 
sert regions eroded by wind. He hava 
modelled outflow channel formation by a 
ca aoada process in which aand-etsed parti- 
al eo produced by rock. weathering In the 
cheat la terrain "source areas" of the 
outflow channels ware transport, c by the 
wind aorosa tha adjacent plateau surfaces 
■and blasting and deflating the surface. 
Coaparisons of model predictions with 
photogeo logic data suggest that rates Of 
rock breakdown by phyalcaL and ohemioaL 
action along the channels during the chan- 
nel forming ara must have been tauch higher 
than they have been on almllar terrains 
formed after tho channel era ended. A 
tanuona atmosphere, comparable to the pre- 
sent one, coqld have transported materia le 
sufficiently rapidly to oaoevate outflow 
ch anno La ln about 10 s yeata. However, 
there maybe difficulties in explaining 
hoy abrading particles could survive high 
velocity Impacts In a thin atmosphere 
over the many hundreds or aven thouaandit 
of kilometer a that they vara transported 
in outflow channels , it ia difficult to - 
avoid the oonal union that a climate change 
affecting rock breakdown rates, atmoe- 
pherla dsniLty, ar both occur red early In 
martian history to end tho .era of outflow 
ohannal formation, particulate malarial ■ 
genoratod during thin era may be Important - 
component* of tho north circumpolar dune 
field and thg polar layered deposits. 

(Mara, channels, erosion, cUmata. wind), 
j. Oeephy*. Baa,, Red, Pager U0021 - 


a. i. natal (Tb* Rond CQtporacloe, laata Monica. 
California 90*06) sad F. t. (at .yarn 
.Central mats ot tha four Gal Ulan satmUlUe 
hava bean matebliahed (bo tofrnmM tricall* Tram 
picture* toksa by the tvs Voyage r apacacraft 
dsrime their flybys of Jupltar ia if 7». CooYdl- 
Mtea of 504 pout* m Is, ua paint, on Garepe. 
1S4I points on Genymada, sad 439 point* re CaLHa 
ara listed, gslscted points era UesUfud n Q9 
map* oe t*a satellites . Xtauraamta of these 1 
point* wets node. on 234 picture* of lo, 113 olc- 
twrns of Bernpa, 282 picture* of Cauyred*. and 2Q 
• pie tore* of Callialc . Th* syatams of loogttudn 1 
wn Mlmf hy crater* no Zmrapa, Braymed*, and. 
Calliaco.' Preliminary Mhtiaat here been laud 
lor the direct loom of th« axes of rotation nf the 
Colttoan nmtelltten. Hiv aeon radii hare bite 1 
determined ,* 1B15 + 5 km for To, 1569 *■ 10- km ft 
tumpa, 2631 « 10 km fer (tiaymedn. and ItOQ ♦ 10 
fer Cell u to. (0*1X1 aan Mteliitna, eoordtiaicn ' 
featnraa), 

J. Oaephye. lie,, Rod, Papar IQ91616 ' , 
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•a»l 1.-Ia i-l l.t. *i(.i. ji 

• It I- -I Pi . a., n. In-.-.H. . 

■’ll' Wilt- 'a if after* ri.calt ji lain 
airltll .- cl ** y- jj» ;tri 41:11, 4 

r -"Mil aiplllkta cf I-:* i.rl -4 |«* |* . « ... 

*M|-.al .'ajffl.ijat IIH. Sa-.* at .a il .. 
lill.n ;.l 1 -: ray Iniralu 'll ■ , i„- 

'M«r.aJ Ulan. It ii tl*»r mat M« 

11 ’* " •■■•IdntJfl ail I" -lr- .-I n, iljiM am 
ns MM*. oli M.Mtrr, .a !•..« n -l.nlitr i a 
•:.,l*il-n iag i n rai; . utile f-.f ( . ( alia, i u 
! * ""ia.ll lii|> IM HgiJu. i.-f.r ia | 

l-i aailacl-i- la f,.. | i. ta iinln f t - jn ,, 
raily .1 da iaaiaa. p, it.ylf, ■>« dla. .:ia l 
la faiu J a.In ill.ll, I .i s -.,| ,| 

**^“l»« »■ fflfllllf ■««.., i , 

Inttnaiir .aiitct. 

1 'Ifl jif* *•!., Ili.c, to ; ok l-JlHl 


AM'i at,, i aaa«i 

usldailfu t.rtllir<V l.k fi.ft HM.fi Ihfll' 

■ Ki Aiil I.E ansi i if ulilw f Ct Ihi la.Mt 

Tfl.OIVTIfc; liah 1 

- ,,, r hlflllk* iimulaa riataa iSflkli. Ilf, 

! I’l H Jii a nifeafflii I. trial taru-.|l 
Il >■ <.a»n|f Iiiewl Ml |ta i,f«|fl.r(c 
1,1 , ‘ e ' 1 la 1 illaif IIM ti [*,n - 

H -.a »>*!« Ill f laaiata U bilia.ij | f m, , m . 
«.■» tf Ha iMfial.If.i wIIm. ri..^^,l B , 

*«*« I*, i-tai ol*J U « (laid dp,#,!, 
r ’ " ,M ' l *'* lil*>IIH lUtll li fvl iba 
•l**r ;II dlfllfl-'fl 41 nil tl fur in* iff* n, ia 
51 '*• »m» ••<■»« itJ« »l «%c>i « ak.. ; k nn. t«u- 
It .-.a wta dMiiaJ If^a |ha il^MIlid larllaa- 
l'j , -a | r 1 lflatl(<l |«f Sl| 6 lt lafiiigilt n.i|| 
,ri * hrr.-julik (futin ■■ *o- 
|IIH l ■ iH t‘ H-iV-fl flaa, Vfvidlri is ||- 
CflKE iiolIRff, huwiir, IB* <111111 aulaT viM 
<■ mu likili n km mil tu. : \ rukaii <k.i| 
bartatt li ka naartj 1*4 dactltutafl Mw {„, 
c ..31 In #- -ii Ip errand Inn Iciarndiii atalnl 
**»- W'ltl’i'i Filial 'a iiiiilni in lalaMnl 
•-> iDlliiif Kiab flfllan aik]| ika 

■nbrU|,i »jik lna-lAiir 5 l.il ralillcri, )| a > If# 
Ban.-illl ■|‘IIII» In Iba (vlmifli fait-ital 
Eln, KJ IiJIca inka iircnBI kti Hilltiirt el 
Maine) arf (fjlfi in&iaia KKlIfoa. IVa 
a a jail .- 1 Inn) in anllraiU fu iBa trier wind 
at wll 1 * id :ikar •(•Ilu Hindi of nrK-i, fc 
ii iptEi lia of rfdiln n r*i» mu alaii um in- 
IllMliDI nib intamillfli ualial |il. (Ralia- 
ifMri, tiwck Inal, ned-»ff fliiun, ku* 
tlORlI. '• 

3. Ca-fFifi. III.. IIa«. Papal M9U1 


53«Q Shook mu 

. BI-D IRECTlOMiL STSEUim ff SOUS U1HD ILECTIDHS 
->J0 oVVJStt EVIDEMCZ m 1 CLOSED-FIELD STRUCTURE 
tfITHTH nt-HIVER CdS OF U IRTtRPLMETMT STOCK 
9. J. Beat', fp-l, KJ 135, Lai AIkoi national 
Liberator j f - 143 Umi, IK 175*5) J. P. Asbrldjt, 
V. C. FoldflWi, f. T. Cotllrj, ini R. D. Zalohl 
In Mir .tied oolnoiderua irtth tha irrlval of 
halliM ■irrlahtd pliM.<rlrln| tha shook ware 
dUturiMot'Jr Reveebir 12-13, 1976, Mroai bl- 
dlriatlMat’ tl| > ^eiln| of filar Mind tlaatrsna >*80 
•V m» oDMraed wjih Lai Alnoa inslrwaatit Ion on 
UEE J. The ilfApfllflE ptriftM For a asp houre 
JlnultflnaouiljF ,pv^I]*l ■nT. iMI-pirilltl to tha 
IntcrplanaUrp ■agnetlo Flild uhloh his dir sat ad 
rouihl 1 parpandloiflar to the aui-nalilllti line. 
Thl* emplfl of bl-diriotlonil at ran ln| oleirljr 
asnnot bi «xpleinad ij mid line oonntatian to 
either tha airth’i boa ahook or the outward prope- 
letlna Interpleneterp shock riiloh pu sal 1SEE-3 
*16 hours airllar. Tha rant is beat esplelnad If 
the local loterplaneterp field his ■ part of 
either a niinetta bottle rooted at the sun or a 
dlKonnsoted Imp propagating outward. 

Ca«phya. lea. Lett., Paper IL0138 


AHO n.iler win! intfMfflana with noon and 
planrta 

'IFSTPPAM PASTIri.n OBIKOVEU IM THE FtCTN'l 
FriRPlil.wy P!C]r..| 

T. H, Malan, M. R, In.laraai, I.. 4. Frank 
Tiflpirlnant j) Phgalca n.i-l Aalranona. ri'nlvarillT 

of lews, laws fltr, Irma r .2f«7f and R. X. mu 

Rnsod prlojrllr on nn i>ilgi| 1 >« alndr of Nlly 
fhli'a-'llranilnnal plaint d.lla, va doirlki I he 
Inliiirnlatlnnahlpa of the uyiiraan pirllclii and 
plnafl .1 „■ yds obi arc 1.1 in r»i tirih'a Faraihurh 
IMlnn. The Unlasraltf of Fowl LERFOESa delict 
lun ini alartl.iae Tim 1 er f, »i keV «.r all 
eacepe - IT of the .mil nphsrs. r.-npirlaona era 
■He With high tFflr raa-itm Fan pirllcls data ob- 
|aln*l by tlie ''il viral iv uf r.iH^rnlii Markelsf) 
InitriLaenla anl plami uavs <111 f.illpcisd b* tho 
' nLva rally .if !«,, plin, ua>e Inal nmanla on the 
tm ItFP apnficialt, The priaan.-e n f Ian he -11 
■lr diepeineJ l«n dill r lb, linns In Found to le .1 
■.iff If Lent condition Fur (he pnaanen nf •lectr..- 
BtltlC and elar|r.*MA,,M|c anlmlaoa. Oc- 

tal 111 r. initial Iona „| | Iina W nh plana wavee 
darn t» a tenth nf an Inn piuptrlal Indlcafe 
that lna-ir.,. 111 , enlaalnn la nnt.an.-ed when ln- 
arnar.l anla.iir.plM -in I etiuphaaa nrganliallnn 
ara Abarrnd, Tin* ain-ilng rflecta llall the 
Ini an mi at |nn »* v»1.cUr dial r|o>,r Inna trim 
ulrhl .1 tna FniMbi-h 1 , 4 |.n. High t[,. M 4 h. 
H 1.1 r..rreli,i , n a heluran tha .IlFftraal ln«nu- 
flcnia. Fl'WiXar, Jeninnf rain |h.if ||ni- vnlatlonn 
nf a afihli liai( { .p|r nr inliat(..p|.- dlalrlbjiinn 
c*r..-n| Pl-J l'e tho dloraiand I m .llntrlh-jtlann. 
"■Milo I anil, alu ..fhleh tin.- >oao|.,i|nn dun 
■ eaestn |h,t t*,n ., k , siren-, pm|r|en „ n Jairo ilg- 
n I (Iran t iiallil nr.| leipnral uirlillnna incM- 
1*4 ■•( |(V«.. oisnnliaM nn. C»r 0 phiaa armnlve- 
"011 r.rprl.an a i., upl .,1 Ion, or |.-.„ claatera 
«jvh r.ia nf «t,|(h l,icl„|e« Inna with alnllar 
Bllrb flop Inn that gyrat,. i..g*|her abi.lt « r.-mn 
i-l Id |n 4 l-ltar. Vnsl ni *,r hlfh-E In.. r*a->lu- 
,,n " ■ , ' ,, **flenF F-iMy lira* dlmnitnnil nluvi 
■ISM r*.iMnn.| w(,h ngnerl.. Mall .ml 
dflia. -n »lnl rh tt 111 l.-nn .iS.ar.ad In iha fn,,,. 
a I irk regj .,1 dlaplny crr .pha,, -irgnnl Ml l"n P rn- 
•J.i.aJ ha I ... rl.mi.rn e|ir< 1 aanlal , C ai., a 1 
■ 4 . ■*! til .llnrerml |m dlnir I l.,t |nnn ire «r.- 

.1 pr|n„H, t,. HI,*.. r , r n ,. |r fM 

*■ * qS... fc. 

«>opn^7, i.m., mir 


9170 Solar vlnd aiynotic Holds 
inf Snheccefats Assoelited elth atreust 
An Analysis of the Magnetic Hold 
Rcfiavlcur. 

'!• VI 11, into (imtuco Flslco. Uni vers Itl, 
L'Aquila). 

•fo essoined tho lnterpl scat ary magnet to 
field behaviour In the Held enhance- 
rent regions associated with the high 
velocity etrei-i Francs observed during 
tfo p rt-aiy nisslon or Hellos 3 (January 
t Brough April, 1976). The principal 
elusions of our invostigatLon are the 
fallowing; •) the relative variation or 
the field magnitude ranges be tvs an 1,3 
and l.S and Is independent of heliocen- 
tric distance at Ibasc between 0.5 and 
1 A'JJ b) Close to the sector boundaries 
the field enhancements are consistent 
kith « field perturbation occurring in 
a plane perpendicular to both Che solar 
ewstar and the radial direction! c) The 
field line hn occasionally the fora of 
a cylindrical helix rather chan a simple 
planar 5 e n- eciv , d j ThBra u M co 

lir-g evidence to relate, l n the inner 
?>lar systert and in the period of lnte- 
reic, tr.e field enhaneenentn vith the 
* ■ e 9R8 location of the see tor boun- 
dary surface. 

I. 70«S\fs. MS., -Us, Paper liBlM 


5J£0 Sfllar kind Pt ||-4 

LjjjjRiM PWUCkl SPATIAL tWDIEFirS VlD PIA5W 

5. ». firflj (lkil,*nll, a f Miihlr.atcn, SyatiU 
MSMr.gtM.l C WvniaU. C.S. S“. C.S^LIn!' 

. at.*Lkn, R.P. Hn, S.A, Afldarlcn, C. Gurafoln 
(. Nj.k, ». > t -e p. Anferlpn *rl T. Cljtrj? * 
site irun aiJ len rium i> 9 ticttd 
ty car etrtnwi tn IS£t 1/2 ipmcraft underco 

lne , 

•' pJrl,clt P* lie ins. 

m, susjfl itl l*jt ihe ciriieli 

lire iinaiwr.s a,c uiuall, mtlal ttrlailont 
l it r.ii» Caro t'n,Dlutej Inio gar data fail. 

«-* of He r.rcicle ba^dsries 

(4 1 1 1 terror ruin (for toin im 

Slr»*s elcHrcn *ij Un e,tn||). p) ls « w ?. 

if . ’nl mViH ! 4 * bdlatan it* 

il.<Mlu!i.'. »*J th« parti rle touf.dirltl ti 

’■ ,l1 * h d6f*nt.iij IS,, |lM 

‘ ‘ ■J ‘'•'■sity I'JJitMs across tr« 

cols in melting gii* 

‘rs i-n-asilt-llievd pUiYd waifs. ’ m 

1 *...F>H. Alia. Fa,.,, laQtfhl 


5|» V)ler UlrJ PliiM 

NUMirosncAJPfiwiic iNftut rimer hick sf [(i 
r.<. Vba^g (ceibhllc Uilwsrilly of Wl C i 

• ^ "Ml F'ukln li ro"lroi. I- “■ 

of rs >d—e 1 1 lid bl^. lwd llr< ^* 

IO rflRPf Ian I ,he ^ 

k -.?ss,s a,- 

I*. I"OMO 1 strut fare of ■ ftigft-tMd 1 iram 1 . 
*-lea.,d by tha dr^.D.I IflUi.nTflfl i^i 
<a**«klon Couil. »u leconA proltea, dui, 
with the lonillei of toraieilag shock u H i 

I** ,l " ,h * or Chirac lull lie c " t . 

J. eeMbpn. Me-, (We. t„poi BOMII) 


93 AS ii] at ulnl plasna 

llTit-LxB •jK£R2) IliJ kUKIS lT33iEAH ‘V Tit tAftlH 3 
UM L*iCDi , , 

C. university or rtalilnjton, Space i<sl- 

Wi:es Divialai, oeophyaiCB PiucraFo. Seattle, WA 
jAiW) a. K, PaiVs, S. H. )Uuk, C. S. Lin, K. A. 
fiKtoriMi, B. t. Lin. aid il. toe 
•Jho uieypo-. wd sprearence or spin BO-luiaU-vis 
In oiu- fla*d voltefie elentriswtic enalyzar 
dJtc:t.aro 'jn 1.23 1/2 has given us tna oppor- 
tunity to Ir.vcit liyitc UjO plasna pr>^»rtles or 
ir»i u|>atrhcn lcra lr. filth cli® mclutlai. Ttc 
dotettois on naiTcwly 00 LI bra ted arid point 
eojthward, antlparallcl to Die eateLU.ro spin 
tula covering a region ln (Mao space not yleve-l 
by the vUvcj ploama caper Imaita on ths Batollltas. 
The couit rate molulntlcra ( 1 ^ to three orders of 
r.ijn ir.i.ifti we Jui to the ocAvolutlcri of the 
(inlsr.trrple .Uteetor iveptaae funetl-Yi with tlie 
local plasm dlBti’lbutkn Tuiutlon, and icfleet 
Ufi existence or Btrcng volodty greUlenia In the 
local distribution funotlai. By aosunlrg a form 
Tor Mils distribution fUrctlon, He can simulate 
the output of any of cur .jetectors. Caigai lng 
tm similated and ebserved count rates, m can 
men ootlmte several of the local plasna para- 
Ldtera. This, or course, la dependent upon tna 
distribution furcticn cfcecn. Using an iso- 
tropic "nowlrg" IhSHOlllan dlatrlbublcn («hi?h 
jutuld be tiioeht or as a "local" approximation 
to the actual -llatrlbutlni near the region ln 
[haao apjce occupied by . 5 «r detector response 
functions) , we hove obtolrsd estimates of the 
l-ioal plaaia wnperature and Uiree-Uimerflicnal 
Dew velocity or the upetroan Ion population 
wo .ibsorw. He find that ln aimeat all or our 
obaorvatlais of upstr«an particles, there exists 
beets- like lens with toferatunjs ln the range 3 
to fa oV. Hay niv oxtrcraly dynMilc In wloolty 
with changes of 2*5 to 300 Rm/sec «urrlng in 
3 to 6 seconiU being cccikt. Hot sisilfTcantly, 
tnslr "fl«" volocltloa cairiot be ontie-i by 
ExB. This Lost point separates these th 3 erva- 
tlcaia fion tha prcvloujly nportsd reflected and 
dirn<oo- pcpulac 1 -aia of upstream Iona. liechan- 
1 :m that «n ovcphOF.e fund, thie lens raflecte-l 
at the L'M oncok cue discussed as a msthed or 
Mpbilnlrg Uis <iatn. (gyi^fase bunched, ltn 
btarii, upoti«Ti lens). 

J. Gcoph/i . tea.. Blue, Cupar 1A0104 


MEO Solar wind pleiea 

WAVE-EL EC TR CM INTERACT KM5 IK THE HIGH SPEED 
SO I AX WIND 

3-1. Bchwiti (Quean Kary Callage, HIlaEidHoed, 
London El «HS, Great Rrlielnl, W. C. Peldain and 
S. P. Gary 

We inveitigaci tha rola oC plain* uava-pattlda 
interact (ana la modifying tha alnctron viloelty 
dietrlbutiana a l tha high .peri ular iiiai. Both 
elec troa tit lc and eleccrougagtlc fluctuation* 
are conelderad. Ue find that Interaction! b«- 
twaon chenul electron! and 1 mall friction or 
the obiacv.d wive epactna provide a oonantua 
flxehange nit iCcong diuu|h to coapatn wlih 1 
Coulonb collldani. (Intaraeilona, icier wind), 

J. Coophya. Ra*. , Blue, Paper UQ155 


Particles and Fields— 
Ionosphere 


MOT Alr*l«i 

HHl-LT.V.tClS OB jERVAI 10 'JS OF 01 1/74 S AMD [oil 
* )HISSluiS ,\M) CORPfLATEVE 'TUDV WITH 
Il'Mi-.rihPK PAFAHETERS 

,V r')! IJ * 1 ;:*■« M-ncourt. H.i. TeLaalra and 
I. Takabadii tlMtituto do p« 8 qul».,a Eipaxlale. 
.M«I!,u', KlJU | da Draerriulvironro ClrntlflcA 
^- , us c»po., S.P., 

rr™:" ° f ih « 01 x .nj [oi] 

M.f' A nltl,t s |« eMaalona ware cerrlod out ar 
taxhoern P«ll.,« ,23.j° s> jjA). Br.all 

"* ^rll W78 ro f1arch 1979. 

M 4 ,0 "P ""* 1 fecliualra Pau- 

tSPiA,r2 U r *Z" dy Qi ,h * 01 77,4 X and 

111 , HJ X fcluian flbian-atlurifl, with alnul- 

toEco.,« [owa-jM, nfla lljrealnl , „ lowa |Md 

catrulaticng batuaan IJr 7 , k |>/' p-|.,, r 

W <i?unlcI - <01 X, 

oil 6100 K, lunnspharlc pa rci#tnra g . 

J. c-phr,. Blu-i Pap<r g0Ai797 


5 Mi jAirelaw 

Xrcdiii * * V w tsrmistxial 

Ih.M S *? n E! T anS D - U ■“•Md l Jtolecul.r 

ssc-wsr 1 ” i 

a : v*v 

°-v.r bam p,., lo J(.| y 

glow, although It I. . dLfr , ,B lh * ,,r " 

Tflnu.Un „,gSt jlwl ' 

iv„y,z rfr ,n 

«»ic f of VfA’i L , * r# high,, th , 0 

lion. P br, 0 “ 1 «.trlhu- 

y Geopbye. Rea., ticojfi ^* 0 ,utM - 


HOI Air | lav 

w®^ V w^SL 0, ,Ba « iw- 

-r-h ^. 1 ^, 

FBivHalcy or hi - si.,- ^ Osaaele Scieaca, Tha 
Kathtm *• J * c - Velher and J. D. 

»5t p i;:; n l L , a^^ °* i «- 

fcy ■ISOlphirle fnnhJ. ^ ^KlklBltld 

»M« continuum " f Mrr.etlng f„ 

Hw feeturti tB "“Mting weak «l t . 

•PPlIcel Ion o| th. J* ,llu *trat.d by 

Ho. « J8 «|. ,h * " l ™ ‘o the nmtrel 7 m 

y m„ Blue, Paper !»!« 

Mil hrer.a 

?!?!* * -cCarrlug darlu thl # * 1| ? ,tle ll(it <di 

■Mphece e N ittaH ‘ h Wmmm up,- 

*•■ auroral oral u . Z*” rf dl »erete ircii„ 
olden lag o{ Jf “ , *3o ,, i:a B f the pol*- 

Z b.«rt ' ! ‘" nal ”* 1 - m. 

*.’5^r=si. l 5S 


5515 Auroras 

SPATIAL ASPECTS OF ELECTRON ENERGY DEGRADATIFIn 
IH ATOMIC OXYilEH ucnauatION 

R. P. Slnghal and A. E. S. Gicen (Onlvorsltv 
of Florida, Gainesville, Florida 32611 y 
Spatial (radial and longitudinal) yield 
spectra for electron ennrgy degradation in 
atomic oxygon have baan obtained using fl Mnnle 
Carlo method for 25 «v to 10 KeV Incident 
electrons. Four dimensional yield spectre 
have bean analytically represented In tern of 
a model containing three simple mlcroplumaj 
We find that the scaled spatial yield spectra 
for 0 Is approalmately the sene as Tor II* 

This feature provides a basis for inferred 
yield spectra Tor any atmosphere gas or ed*- 
ture of gases. (Electron energy degredatlon). 
J. Geoph/a. Rce., Blue, Paper 1A0125 


5515 Auroras 

UPPER LIMITS FOR X-RAY AND ENERGETIC HEgTtxi 
PARTICLE EMISSION FROM JUPITER, VOYACEi-l 
RESULTS 

R. XIrich (Kae-PIanck lneticuta Tor Aatoaoay n. 
3411 Xetlanburfi-Llndcu 3, West Ceraany 
8 . H. blntglB (Applied Physics Laboratory /Tha 
Johni Hopkins University, Laurel, Hacyluii 
20310) J. H. Kohl and S. P. Ruth 
The s-ray aeneUlvicy oi cho low energy protw, 
channels In tha Low Energy Charged PertUU 
(LECP) exparloent end Its dlraptlonel uaeute- 
maDCi ere usod to dararnine whether x-rey B froa 
Jupiter can he recognliad os additional fl a 
above background el Voyager l approached tha 
placet. Between - 210 and - 100 t, a ecetlt- 
tteelly significant count rat« wai detected 
which we interpret ae x-raya and/or nauiral 
Par (Idea, The upper Unit for s-raye, reined 
to earrh-basad neoiurenente le ^ |.j * lp-< 
photaai/en z eec keV la the energy rings 14 to ]| 
keV. Such an x-ray flux leads to aatinatax of 
precipitating alnctron Intenet I lei over the 
Jovian polar enpa which are - 200 tinea larger 
than obiarvod olactron fluxaa In the la plaxei 
torua, Tho same upper llnlt^corriapaada to < 4 
x 10 -i neutral partlclne/cn'-Bec kaV at 100 ~R. 
dlitance froe Jupiter. Ve favor tha neutral 
hypntheale, and eatlaatn thee It raprenenti a 
loae of «_ IO Z 3 at']ai/aac, l.a., < 0,05* nf tha 
atoei ganeracad by lo's volcanoea, 

Geophys. Ren, Lett.. Piper 8QLI781 


5515 Aurorae 

AURORAL ARC ELECTRODYBAMIC PARAHTTEM HKASURID IY 

AE-C AND THE CHAIAH1M RADAR 

O. de le Beeujardltre (SRI Internet lonal , 

333 Ravanowood Avenue, Healo Park, California 
9*025) R. Vondrek, R. Haells, W. Haueon, R. 
Koffaen 

Auroral arc elect radynamlc perecatare ere 
■tudled using coordinated meeeurasents between 
the AE-C ■■calllte and tha Charon Ika radar. 0 c 
Jennary 4, 1978 the ipececreft tvlca croeaed as 
■nee -vast- aligned eurorel ere at widely spared 
iongltudaa , .panning eora than three Laura In 
local tlna. The Chatanike cedar waa scanning lo 
elevation at e magnetic longitude squid latent 
free the two AE-C croaelnge. The electric field 
pattern around thli ere via remarkably .idler at 
the three iongitudea. Equetorward of the ere, tba 
norch-eouth field wee very Intense (4 60 bV/b), 
rtiareei, palaver.) or the arc, it was ibj.II (-10 
»V/B). Tho aaet-weet Hold wee icall end alitoat 
conetaot ecroea the ere. The eeua are wai ob- 
■nrvad by the radar during about one hour, and 
“!*■ Meetric Hold pattern did not change, evau 
though the ere location, intenaltv and uldrh 
changed substantially, iho lun and electron lan- 
paraturn variation! around tlila arc wire el«o 
■ eudlsd. For a giver, olettrlc Hold the AE-C 
measured ion campetaturu was flubntentlal ly dif- 
j? r "? t .?’ lrln ® * och 01 tl,D nrc ttvealnga. THU 
aleelulerity le attrlbutod to dlffarancae In the 
F-ragion neutral wind ai the two Iongltudaa. Vs 
show that the electric field variation, are cm- 
aletent with tl.e axletancc of polxtuatlon charger 
within tha arc, even though Lho oloctrlc field 
rflmalred aoall poleward of tho arc. (auroral art, 
eleeme field, conductivities, eurronta). 

’ ' e0ph3, ’■ 9>v. Pap".- UCClfi 


5520 Electric fields 

HEA5URENENT5 OF lOMOiPHCfilC ELLCIRIC FlflO C0«- 
VECTHft BY THE LFUlG- L I FIE TECHNIQUE 
J.W. HacDougal I (Centre for Hadlo Science and 
Faculty of Engineering Sclanco, Unlvnrslty of 
Western tolar io, London, Caned* N 6 A 3K7) 
Ionospheric E x B convections are ne«med by 
• new technique which uses satellite scintilla- 
tions. Ihe measurements arc for an Ionospheric 
region centred on T)*n, 82*H geographic or S3* 
Invariant latitude. Results are presented for 
spring equinox 1980. Qulot condition eastward 
convection drift Is approximately V, ■ -12 * <3 

2 ii , £ 

CflS If " 13.4). During disturbed conditions 
at nighttime the wastward convection becomes 
large and highly variable. The norLhwird parpar- 
dlcular E, I convection Is approximately Vj * 

-5 < 13 cog (t . 10.5) * 6 cos |J (t - 11.5) 
■/■during quiet conditions. During disturbed 
conditions the semidiurnal component of the 
northward convection Increases by about a factor 
? . *? d , ha ':t>FMs larger than the diurnal, (E]«- 
t r lc rltldt, convection, trough, disturbances). 

J. Gaophrs. Ron.. Blue. Panflr IAO105 


3530 High-latitude loneepherie curtnte 
2S? V * T108 * L EV1DlNCS «R A MDHDAST LAYER 
9MMEOF DAYS IDE REGI08 i FIELD-AL1QHED 
COWElfTS 

F. F. By throw (Center for Space Seiiseee, Fbyrlcr 
of Texas at Dellas, Rioherdeoo, « 
730BO) R. A. Resile, U. B. Hamon, R. A. Fovn 
■»> »■ A. Hoffman 

The addition of Bigaetlc fl&ld xaaior«ente to 
the AtBnephere Explorer-C date beee bee enabled 
ue to examine the relatione between fieU-eU|uad 
currents (FAC), energetic part idea and pleeme 
convection in the high latitude lonoipbere. He 
obomrve that In general, aagn.tic field pertut- 
b* clone extend throughout the region! of gradient* 
In the plane convection, pertlnulerly nquatoiwert 
« the plane convection reversal. A study of M 
eeyelde paler pea ana ihov* thee tha Regloo 1 FAC* 
'J” 1 "" and FotBore, 1976s) ara ohiirvad to epen 
the convection revareel end extend u evarage of : 
0.3 invariant leeitude poleward of the revere*!- 
Region H Bur rants are observed entirely on euo- 
■■Kd conveeting pleeme. Blaulteneou* cbierve- 
(lone of low energy electron dec* (7(H) eV*25 k*»J 
indicate that the poleward limit of the Region 1 
FACe le nearly colocldaet with the high latitude 
limit of 1 kev pleeme sheet olactron*. Thee* 
niinatlgai ere aaoeletaat with *.«od*l In 
which ch* deyelde Region 1 FACe have a aouroe th*t 
le at leeat partially due to a ,l viecnui-lIM - 
Intareottoe on cloeod Hold lines In tha law 

La tl tod a aegaetoepharle boundary layer. 

J. Gmophy*. R U| , glue. Paper 1A0189 

M30 Hiqb- latitude ionoepheric current* 

CUBBBHE 8 AMJ Etaarac mu» • 

m ns KEQiai or ihe daybue cusp 

H.A. Dtyle (Regis Oallege Fkieimirh Center, HbSW'» 

P.J. Mch, W.J, Bur ha end M. SxidSy 

Thirteen puses of the 83-2 uatmlllts, ■«=»; 

Along the ncavodduLght tMridlnn, 

1976 through tho . region of the . 

hwe hem studladt eight In tha rerthern 

five In tte. southern hinlajh®** 


have heen stixlicdi eight ln tha rxnrtw., 
**“*■!*«■ «fd CLvq In tha southam hanlsiik^*- 
roc all fa/soou tha. sr a < 0 and £oc «U 
three {Basra Kp .l 3- inScating relpa vbly 
Wtoaa.- EnMinhticn of : the eMt-pest caBrxwnt P* 
A* iraqnrtio U^d dellestfara Indkatra ® ' 

O^it sheet, .located polwrard of Jagini 1 ■« :■ 
«n ying.o teTrait -is the dwosifra mtm, •« , .* 7 * ar 

poet-nccfi (m-nccxkl aldn In tha northern (eotjor 


aneec, iocacea pjnwmra oi *“» — - 
™ nylng o (gTwit -to the areoslfco ranra. 
poet-ncoh (nre-noert) eide in the northern (efw*^ 
Vn) hwil*|Jiere but m edUtionAX currrat 
"pn <taSfr«an] in khn i wwllw.rn (nbOthem] P**. 


uryirl of the boundary between this extra cur- 
SfTSwt *nd the region 1 Hsld-aligned cur- 
t A bewdaty narking the trenaltian 

San quell-trepped to untreppad 100 IwUptutane 
ua. datraniwi. The extra field-aligned currant 
lie* e InkJet entirely palsirard of thin 
tzeneiticn boundary su^eeting that it way Ue in 
* realm of open magnetic field Urea. Fine scale 
atncwro of the magnetic deflactlms indlcatee 
nuaroui field-aligned rivet and line currents 
^bridal In the large ecale field-alignod current 
(Deyelde cusp, flald-all^ied cutrentm, 

W>W 

, S] n finds ud equatorial eleotrojet 
UK T0HI UD LIT IT DDE SIRDCTDEES Of ELKC- 
*RT0 f DID UD 0DRBEKC DDE TO DOOM 
Uh-TSE VUD8 IK TBS EQUATORIAL ELE0- 

ofSf^eddi (VilcraB Earkbhal Bp aoe 
Ointre, Trivandrum 695082, India) and 
0,7, DeTRRia 

uilu the equiv elent el oo trios 1 □ Iron it 
aetbod, the height and latitude struoturee 
of thl slMtrlo field* and ourrent* gene- 
rated by a bearing east -wart wind* have 
teen onputed theoretloally. She polari- 
eetion eleotrlo fields . the t ran ere re e 
ourreste Is the BMgnetlo meridianal 
plane and the eaet-weet ourrenta gene- 
rated to • variety of wind etruoturee 
ire preeanted to ehow their height 
etruoturee and the latitude etruoturee 
in the eaoaegnatio latitude range of 
0 * to 9 • In addition, th* latitude 
■truoturee of ground-IcTel magnet lo 
field pirturbatione due to ■ in d-ge De- 
rated eurrent* ara also preeanted. 

(he reiult* ar* dl*ou**ed in relation 
to tha obearfed oharaoterletloe of th* 
equatorial eleotrojet like the day-to- 
day farlebllity of It* latitude 
etruotur* and observed distortion* of 
the height atruatura, Ihe 1 ■plica-. 
tlon* of tbe tbeoretloal reaults with 
regard to tha plasma dynamics* in the 
equatorial E and t region* ara also 
di loaned. 

J. asophys. MB., Rlue, Paper 80A1B00 


5531 [marxclione between wave* end particles 
THE EFFECTS OF ELECTRON-NEUTRAL 
COLLISIONS ON THE INTENSITY OF PLASMA 
LINES 

A. U Newman (The Aeroepeca Corporation, a 6 / 
Ml 7, Hd* 92957, Loi Angelea, California, 90009) 
ind E, 5. Ores 

In Iba earlh'a ionoaphare the praeeoce of non- 
lharnul fllectrone eaueel anhancemenl of the 
elect ron plasma line raaonenca observed by in- 
cohirenl back* ce tier rider. This paper extendi 
pravloui calculation, of the plaatne Intanalty by 
Including reronance broadening due lo alactron 
nautral eolHilona, A BOK coilia Ion term la in- 
cluded in tha derivation of ihe alackron spectral 
datilily (unction obtained from Fluctuation Dual- 
pxlkcn theory. Aaaumlng the nonthertnal alnctron 
distribution la a email perturbation an * Max- 
wellian distribution nf background electrons, the 
expreailos describing Ihe signal intensity for e 
plaem* Hoe reduces lo Lhe farm obtained prevl - 
ou*ly when only eleclran-lon collision! were In- 
cludid. Re lull! of ihte extended modal aro com- 
pared to rocent maaijreRi.nL. ma-io with the 
Chaunlk* rider. 

7. Gtophi!, Rea., Blue, Payer BOA 1637 


fitd loo din. I tie! end leaperacurve 

EUYATTD ELECTRiiH TEMPERATURES IK THE AURORAL E 

LAYER HEASURED WITH THE CHATAHIKA RAMP 

•'. B, Uictwar fDlv. of Acmoapharlc Science! , NSF, 

V.lhlngioo D.C. 20i50) C. Lathul I lire, U. KoFnan 

.od G. laleufli 

An eitroilve .erlei of apictral neaiureminca has 
Peen aide in the auroral E region with rhe Chan- 
nLVe locebetent Scacccr Rader. Becauee of the 
l=*ll idle length for vet let tone of • tec cron den- 
•Ftk. tnperetura., and ton-neutral colUaioi,. w* 
uied the operating mode with tha beet poxslbln 
ring# reialutloa-.o ta. About 5 R ol the riac rhe 
dll! e/hlbitod an unueuil apecrral shape that wi* 
=M1 ptonouncad at I0S and l Id ta. Instead of 
»l !>9 elaoit Gauss ten wlih only a small hint of 
two peilii, lhe spacers are much wider, with two 
MlL-divelopad p,.k*. AFcar carefully tom Id. ring 
«"• validity OF tha mil iu recant, and their Inter- 
pretaclon, in conclude that tha unusual spectra 
At* nn* * r,,c l3 enhanced electron tempareeuree . 

th * electron tempera tura may Increase 
to 250 t to 800 K wh I la the Ion temperature ra- 
R. noar 230 K. Thl* eBhfUceBent oF the alec- 
tron teoperature extendi Fro™ 99 ta to at laaat 
, ■ v * •how that the temperature Increase Is 
,•* t0 be accounted For by auroral particle 
Pretlpltetloe, though It caiucldee Ln time with 
13 ? '“"•“•lure enheecHitite at altltudce above 
b<ll . ' "«■“« these latter enhancement! era 
ih.. . 19 b * du * E0 l** 1- heating, we deduce 

j ?*•**£** <‘elda of 24 to 40 oV/m are preeaet 
end •levkcoo* !r« moving through tho loni 

n. n*g lr ,l, Bt , ptBdB al 5M eo gKJ B/> Despite 
,?! '•!«*«lea, w. rind that |oula beecleg of 
eUr,i! tl>0, ,l “ e*""Ot account for the elevaeed 
(hi , i!"' J , “P* t *t“c#a . Several consequences of 
Du .v ■ 1 * ccraT1 teapereturee era d Lieu and. 
coahl-... ‘ th * r,t * coo* t apt a for molecular re- 
eHi-3! "* Another ta that, during 

lleerr— . ‘^If leant Joula halting, the deduced 
for !*. whan fully retracted 

*lttt..!^ ^ *i" r ■*■ *“■ ■ *»gn if leant ly lower paak 
.Rdir greater density than thic deduced 

Ion tiM U1CJ ! aaaunptlon of equal alactron and 

tQitiaari--*^ Ur ** " SUe ■ eoodootlvitie*, currants, 
•re d.-J^ *“*•■ aad dlffscantlal ansrgy apaccra 
6 * Ilk .! 8 ,? 1 Bpon th * ian *Icy praf 1 la, car. euat 
■ffecta , “ ount pKoparly for tha camperacurs 
Lev." d,r ‘ vCB * th «» qoaot Itlaa. 
aophyi. Rea, , Blue, Paper UOD77 

iooo,(lh,rlc currsnta 

M ’lirMm?? ,IAL SCIRTILiATIOH ISTEBBETT 

loaicow 0 *°P h Y*IO" Laboratory, 

■ad g. Sj , 0 ‘ ^ 01 751 1 K- Hhitney, E. HacKentle 

■a5« e pSi r i^ 0 “ ° l ,cin till at loti levels It 1.5 GKi 
•quint ,JrT rnDB *!y teg loo of the magus tic 
■quater iT; “R E * 8 lon aloes to the magnetic 
•hcvtd **? c * to J" e lAeitudie) 

w,r L r ? 8i °? irr “* ulBt lty Intensity 

■uoapot -^ C ly "‘f 00 dulln » y**r. of high 
“in 27 « P “ k “ foxing gteeter 

fOiroufta I!' fro “ Aecenelon 1 . 1 . ud 

'•Hon P }‘ tltu4 « »f I?") lo the anomaly 

Ud °^ 7 7 "» " *™ Retal, Braid 

Path* ~f4. the lilt two 

4 nothaa?! .i". th L B ‘? 8 “ tle !he 

r «* Son* I hi. f w *l>oed le that the dominant factor 
litlon la ,l.°T th “ lnt,n, ° Bigahartx xelntil— 
lh rough ,v- ktavaiaol of tha propagation path 

high "*!«■ I™ ting lun of 

*5* bt 8 h !wl' o ( “ 

dra da* in ii P teg too Irregularity at rue tura 

•^.% LT! ry , hl * h BUet “ n m 

'•Hon) .nj < 0 “P«red to tha alactcojae 

hl **l alactrJij , 1,tB appaoronee of than 
•Mraly ri^L D t _ Ul ‘ 6 (to 7200 LT > lo. tba 
iTagularltln'— ^ fbe pitches or plumes of 
Period th.n I!^'” *“ thB P°“t ■uoaat time 
n Uriim 41,1 Min dilation 

^ Po. hU ..i 00 P I ?" el “* 1 t0 tht * peraretar. 

!" the patohn° ° f VBtt, cal irregularity I ha a La 

T!! “^ n * 1 Co tho 

ln Ht« differ—- l ? b * 1 ° s *° impactaut factor 
■MtoUlaelJ* * ^ Ctva * n aUetioJet and aoomely 
^ * 0.001 ll - ou «' RiBaherex date frow 

o f 1969-1970 ware . 

D ‘h*c . Ind Ipa^w—r— * ?* C#Bt "‘‘■•'votiooe from . 
*•* Hueugh tta “ l *° ™ w,eMBd - It war found 

tUo fadfcS. — r,,lon high sc In cilia - 
" r lhe ProJi^w B0 ? * l * varI «ty of atlauebi* 

• Path elouft '■ thee 'hep Jnet alopg 

* "ore toopi-I- " Ith tha »a*netlc meridian, 

!* eto 'i Which Df Ch * Roeaetrlcml ; 

}“ 4atan*| n i * al consider abla importance 

U S a y ‘ lua at tha o«lnt It-' 

U4, Se ».. FapMl^MJS - ,Bt Bf absflrvaclons. 


Particles and Fields— 
Magnetosphere 

5705 Sow shock waves 

I™ ;«i„!S K ' SK ™. ™™- 

F. K. Ipavlch (Dept, of Physic; and Astronomy 
? Sr j;! 1 ' ,d ;, Cone 9 0 Pirt . HD 20 MI) 
HtowtSdt ’ 5,MCk,#r ' M - Sch0,er « nd °- 

at 33 d,rfu « article 
*" the eneroy range Fran --M to 1.130 
keV/Q observed upstream of the earth's bow 
shack have bean determined. The measurements 
were redo with the Ultra Low Energy Charge 
f 11 s J?i ep ., lU V ECA j SM50r of the Hdi-planck 
nstltut/UnlversHy of Maryland Instniment on 
IsEE- . The energy spectra of these events in 

wi n £ 1 k p S r ,. ths ™ P* ,er >« «re gewrally 
well deter Ibed by either an exponential or 

» n enar aF POT Charge, with average 
a- Folding valtHt of ^20 teV /0 and v]5 keV/Q, 
reipaetlvaly. The compoiltion In theta 
avants I& remarkably constant as a Function or 
energy per charge and Is tlellar (within a 
factor of '2) to that of the solar wind. The 
* 7flund 10 d,M y exponentially 
with distance From the bent shock, with in 
e- folding distance of x.7 Re for H and Ha at 
30 ieV/O. Inverse velocity dliparslon was 
observed In each event, with an average delay 
tin of i.W min. between tha 30 keV and 130 
keV proton equilibrium Intensity levels. Our 
measurements ara consilient with a Fermi accel- 
eration mechanists and the presence of a free 
•scape boundary upstream of the bow shock. 
(Upstream particles. Fern] acceleration, 
c deposit loti.) 

j. Oaophya . Has., Blum.. Papal BQ41814 


5705 Bow shock waves 

HEA5UREMEKTS OF BOH SHOCK PARTICLES FAR UPSIREAH 
FROM THE EARTH 

K. A. Anderson (Physics Daparteant and Space 
Science Laboratory, University of California, 
Berkeley, CA 94720) 

Electrons and Ions moving upstraan frequently 
appear at distances up to 240 Rr from Earth 
at tines when the direction ef the Interplanetary 
magnetic field allows their propagation from tha 
bow shock. Strong atymnetrlei In the Ion angular 
pitch angle distribution are orten observed, a 
consequence of the sharp gradient In guiding 
canter density and very woe) scattering. Tho 
gradient (s due to the restricted spatial 
region over which thoae particles aro accelerated. 
The solar wind electric field, E • -V^fBr^ 
acts on these particles and produces striking 
affects In both the Ion angular distributions 
and the (on energy spectra. 

J. Ctophya. Rai., Blum, Pop nr 1A002C 


5705 Bow ahoek wave! 

CORRELATED HAVE AND PARTICLE OBSERVATIONS UPSTREAM 
OP THE EARTH'S BOU SHOCK 

C.C. Barvly (Obiarvaioita da Paris, 9ZL90 Kaudon, 
Prance), H.B. ImiMiU'Ciuaws, H. Dobrowolny. 

B. Oninl , A. Nan|en*y and C.I. Puaaall 

Data from Lhrss I SEE eapartunta has brae anal- 
yisd during ae.eral par lads of lurhulvnca obsarvrd 
In tha aolar vied uparraam of thv Earth'* quaii- 
parallel bow ahacl. Radio jb.qrvaL tons sra uaad 
to validate ■ shock aodal, which t. sub.oqvsnUy 
used to compute various geomacrical psrsastara 
during al) tha periods studied, inn typical alac 
hour parlod on 1977 November 4 Is dlatu.isd In 
sou detail to llluitrats the paruarers atudlad 
and ths corn latloni found. It li ihown that, 
during thli period, tha radLo nolle apactrua bss 
two compouanta, one cantered star the local alecl- 
roo pi aim. frequency, and cho other St somewhat 
lowar frequencies ; the lausr conponent has a 
shore Sr wavelength and corral.ee. with tha laval 
of m.h.d, turhuienc*. A multivariate canonical 
Statistical analysts of particle and m.h.d, data 
during . two weol p.ilsd shows ihoi tho proton 
anisotropy and turbulent* level coir* laic well 
with the minimal bacLatraaoIng ptocon parallel 
velocity p^i_ which, as daflflcd bore, la a pure- 
ly geometrical paranecar. Trlvartaie analysts 
dhows that the correlation of particles and turbu- 
lence wieh Eha angle batwaon tha magnotlc field 
and tba ahoek Boreal have thaLr atnao raveraad 
when allowance la aids for the strong correlations 
with tain ■ A very good corrslatlan has been 
found between power and coapreasLbillcy In magnet- 
ic Fluctuations, (foreshock, turbulence*. 

J. Graph yn. Has., glue, Paper IAOI 58 


5713 Elsctric Fields 
DOUBLE LAYERS AND ELECTROSTATIC SHOCKS 
Noah Harahkovlttl Department of Aatro-flaophyiica, 
Univ. rally of Colorado, Bouldar, Colorado 10309) 
It ta ahem that It ia useful to defin* d nubia 
layers and shock* is that tha ion phase apses* of 
doubts layers are shown to be just ths mirror 
Imsgs (about earn ton velocity) of tha inn phasa 
spans for laminar sLactroatatic ihosks. Ths 
distinguishing feature fa the direct loo of ths 
fra. ion valocity. It il also shown tbit doubts 
layers can Sxiat without tha prasanos of trapped 
tons. Ths Boba condition for double Isysrs, 
that ths ton drift valocity os tba high potential 
•ids mi.C be grestar thin ths (on sound velocity, 
is shows to bs related co a rcqulrsaant Of a 
lowar limit as ths Rich numbsr of laminar 
■lac troa tat is shocks, (doubts Isysrs, slsctrs- 
■tatlc shook! ) 

J. Osophys, B«. , .tlus, Pspsr lADL'l'’. 


5710 locsrscttons bstvssn solar wind and msg- 
astasphsra 

DP ST ISAM HAVES AMD PARTICLES I AM 0VESVTEH OF 
THE IS1E RESULTS 

Broca T. Tsurutsnl (Jst Propul a loo Laboratory, 
4BOO Oak Oeovi Drlvo, Fasodani, CA 91103) Faal 
Rodrigue 1 

This issue coocalu results presented sc ths 
Upstream Wave and Fardels Korfcibnp bsld sc 
chs Jsc Propulsion Laboratory, California 
Institute of technology, Psndsoa, California 
do 15-16 April, 1980. ibis overview article 
■ writ as tba resales or chs eollsetive 1 SEE 
work. Several critical selsntlfle problems 
ramifnlng to bs solved arm ssncloned with ths 
hops thsc resdsre may be sufficiently aroused 
to attempt to study/ 10 lva this, le comeluslon. 
Baas obvious si trophy steal implications srs 
discosssd. _ . 

J. Oiophys. 1 Blue, Pspra 1 A 0 U 6 


5733 Magnetic Stmw , 

D1SAPPEMINQ SOUR FIUWKT5: A USEFUL PREDICTOR 

OF BBHAOHETfC ACTIVITY 

0 . A. Ooialyn (Katlrnl Ocranlc 1 Attwiptorlc 
Adulnlstratlon, Emlronmtil RMssrch Lsbors- 
torles, Sp»c« Envlrwraent L* bora lory, Boulder, 
Colortdo B0303) P. S. Htlntoih ... 

DlH»*artng *oUr rilminti hn* Iona bM* 
suspected at an Indlcator of terrestrial msipiatlc 
dliturbaiseei. Hmsawr, bjcaUja 
peart new in ■ cortran Bolir avant and tocaau 
they f* 11 *d u ■ andlddt* wurea fc Mjfc 
(recurrent) ugiwtlc dfsturbanea*, U»1r potantlal 
utdUy ■ forecasting did For genre »WMc 
(tores hn largtly b«»n naglnUd. A J " 7 


37SO Plasn .1 col Ion, ci.nvflrl Irn , or rirculatlnn 
GfOlqtp-BASED OSSERVATinUS OF HIE 10 TORUS DUBIIW 
VOYAGER 1 LKCOdhriR: I9UIICAT1C-N5 nr F.HHANCED 

PlAtMl irUFCTliXI AND IPA-’^POSI 
A. Ewlotxr (DrpartncnL trf Atro.pbvr lc. 3c lines., 

University of CalllornU, Los Angelas., CA 9007 a > 
Y. Heklar, H. Brasch ond T. Kitah 

Ground-based spectroscopic observallonn of 
tbs cold lo torus nado Lafaie, during and after 
tbe Voyager I amount or dra ronparad In tho 
publ lohod ipuc.cr.ft data. During the encounter 
ltaolf nelthar sodluo nor sulfur anise tors ware 
detected. Tha Inpl (rations nf this rinding 
fur cho InJseLlon and iranaport of plnnu aro 
aisaaard. {In torua, Voyagar encounter, 
optical apflctioarnpp). 

Grophya. Raa. Lett.. Paper ll-GIlb 


5760 Plasms motion, conviction or circulation 
PRODUCTION AMD TRANSPORT OF O * 1 IH TIIE lm»- 
S PH ERE AND FU5HASFIIERE 

J. Gal sa and D.T. Young IFhyoikal lichee lustitut, 
Volvoraity of Barn, 1012 lam, Swltxerlsnd) 

Tho abundsnta of 0**10* has boon observed to 
reach values of unlLy and abovs In the squat octal 
plasmaaphara at In. J. This <a two to thrae ardors 
nf naguitudo greater chan th* relative 0 " ahun- 
daoea at caries pood lug latitudes In cho topside 
ionoapharo. Id Ihls paper ut pursue our earlier 
suggest foa Lhn tharmsl diffusion of O**, driven 
by tho taapsrsturs gradient bv Lira an the lono- 
apharn and equatorial plaausphars, le rsspona- 
ib|s. He Hava rsrriad out this study by numeri- 
cally lot .grating tha tlma dependant diffusion 
squat 1 on For equinox conditions. Recent plasma- 
■phoric dots from tho GE 01-1 epicaerefe have 
base Intorporatad into ■ realistic modal nf the 
tempsrstura and densities of major ion specie, 
■xlsoding fros (fas lonnipbore to ttm squatorlal 
plans. Conviction sa wall as local lias varia- 
tions and details of inn chsmlstry bsvs bean 
Included In lbs modal. 

Our Slid conclusion is that only thermal dll- 
fusion can account for observer lana at 0 M / 0 * v I 
(n the oquatarlsl plaaaaaphera, Furthamorc. va 
have found Lhat chare is a threshold temperature 
gredloot belwo.n lonosphors and aquatorisl plsa- 
mj.phert, corresponding to in oqugiorlal lemp.ra- 
turo at L ■ 1 of a, 5000 X, bslow which thsmsl 
dll fuS (on bocoaes inolfrrllvo. 

I. Oocphya. Rea., Bluo, Payer 80A1819 


3760 Plasma motion, convection, up c Ir- ulailnn 
lOW-F.NKROY (OH 1‘ITCII-ANOI.F: UlsTHIl'tr- 
tions in the outer maiine roMi'iivitf i 
ion /. iPi’tP nisi n i iiUTi'jfj.s 

i. F, l ennsll, 11 . D. CroUy, Jr. (I.oth at: 

Spjco Science* I aLoralory, Tho Aeriiiiuci- 
Corporation, )■. O. Do. '*3197, l.os Anprlns, 

CA 90009) and 5. M. Kaye 
Ion pltih-ansle dial rlbutlons, nifiinurr.l In ,t 
near oynchronoua r.rbll, arc pri'loinirumlly 
(lold-allRnid at low rnrrflr. and prwdonilnar.tly 
pi-skud pLTprn'llcjlor to lhe riiajuii't! c fl.-l-J .xt 
htpliur L-nL-rglra. Thu Irauaitl'jii from fi. I- 1 - 
■'licn.j'l flmn to tluxm pi-aV<-.| |,ri.>lL>ii.|nxr.llv 
l^rpondicular tt- lho n.aiiuetlc field naur. uvrr 
a vo rv narro- Piiercv rsnyr. Thra«- i'.r. -lUIrl - 
buttons have lu-rii olicnt-l at nil lo- al tl rr. •- • 
l*t»,Tn 5. * |: v and T, t |(„. Thin Irnniliii-n 
cni-ryv ic-rrclalv. with tin- doup ■■■IivIii.-iri •.!.■ 
stri't-d tn th- Ion spectra. Three. no >|j|.i rr in 
oorrclsllun kUtcn the mn I raii-.Ul. -r. rr- rc> •>■■') 
■nagm-iic local time, L. Ip, or list. Il'-c- i r. 
th* transition --nerpv do- a rr .p-'-n-J to k-l-u rwil 
partliU- Injection., Th-- I ra ridltluli inn,v 
ijrcri-a.us prior *'• In i rollon. Imr-aav. m I- r »|.t 1 y 
at tnjucllon F-v inu.h a. 10 |-> 10 PcY and ih- n 
d(cri-a .as .low ly all-.- r injection. T rrsh lou • 
energy Ion. are luppIlrH at injection and 
decrease In lolcn.iiy vvi-r ««•. --rai hours tc, 
Instrument ihreahold Uvtl. Ion drift tra)-.>ctc>rv 
calculation, indicate that the lt-cv-cnorgy com- 
ponent below the transition energy drifts In tram 
the nlpht-sld- plum .hri-t via Inral morning Id 
II - -lav i-I- . IK I-.-'. • n* j , ui i n nl , ai'-sv.- 
she trariiitton mergy. arrivrt on the day side 
via local evening. (Ions, plasmashcet, convec- 
tion. insgneiospherlc sources). 

J. Goophvs. ■■■., Blue, Papor L10142 


6770 Short parlod (less than I day) variations 
of ugnitfc Meld 

CHARGED PARTICLE BEHAVIOR |H LOW FREQUEKCF 
OEOHAGHETIC PULSATIONS: 1. TRANSVERSE HAVES 
D. J. SouUiwad (Depar total of Earth and 5psce 
Sclsncu, Unlvirtlty or Calirornls, Lai toggles, 
Las Angelas, CA 90024) Margaret G. Klvalion 
Ths behavior or charged part Idsl In low 
frequency geraignollc puliatfani Is Kiolmd with 
particular nphasli on what a lpicscraft-borns 
del actor would obisrv*. Ha corcsn Irate on Lh» 
affects of purely tranivsrst •lactroonqniLIc 
ilgnals. Die llm icsl* of a particle 1 ! notion 
relitivs to the viva pirlod Ii shown to dstsmlns 
the nature of it! ratponit. For la* energy 
partfclu, the aecalerillon Is ths Iasi gyro- 
pi r I ad fesfors dstictlon Is what ■itlsre. At 
higher energlM, whit hn occurred oror recent 
bonnes and drift ■otfoni bltoeu incrMilngly 
Isfurtant and unvKtton of gradients by tn« 
wave E X B drift amt be conildsred. Dl!t1n- 

S lihTng faitoris luch at phut dlffsre.cM 
twssn ilgnali In bacl-ts-back daUctori or 
bit wren channel t of dlffartnt ansrgy ara 
cilsloguad. In particular, we asms tha 
datieUbillty of rsionants a f facts in the light 
of dstactor diaractsrtitlca aad flnlts signs! 
bandwidth. Recant obisreatiom srs uttd to 
llluitrats the ideas davtloped. 

J. Gsophys. Rit-, Blue, Pspsr AI0101 


0770 Short-psrlud (loss than 1 day) variations ar 
■agnatic flsld 

DISTRlIUl 1CH OF AMPLITUDES OF GD0HAGNET1C VABU- 
TI0MS AND UUTI0MBBIFS TO THE X INDEX 

H. Ksna (Balt UhoreEnriH, Hurray Hill, B.J. 
07974), L. J- unxsroctl sod C. 1- Mac la naan 
Ho study in dlls belsf report ths props"*** 
of asvlilcsl t imitative dLstrUretlsn (met lass 
of geomagnetic ilgnsls msursd at these hour 
Intervals far two ssparet* ore-month parlod* ac 
three statics* (pared Is Islltudo from 1-3.2 to 
L*4,0. Tha cumuli t lva dlllrlbuSInn* ar* Bias 
coeqisrsd to Uioaretlcsl treul Olivo dlsl.Ibuklan 
functloni sxptotsd fros Gsusstss distribution*. 

Ths widths sad smpUCud*i of Chs ssplrlesl 
distributions, ■■ wall as their dsvtselons from 
Osostlan, sec studied and compstsd to Ihs global 
•ad "local" (Is lesgltuda) gwresgMClc K- Indies*. 
Is isnsrel, tks widths of tha empirical dlscelhu- 
clons bscres brasdsr with Increasing gsmignstta 

attlvUrl ths widths of th* d 1 st rlbut lost srs 
narrower at Inwar Istltudss for ■ glwss Isvsl 
magnetic activity. Many sop tries I eusulaUn 
distribution (osctlons cospa'S (svarshly to ths 
theoretical fusctlansi dsviatloo* show sc tslstfu 
to magns tic activity. (Kagssclc Isdlcl.l] 
Itomagoscfs povsr spsetn). 


turns nss iotf'J - 

S Diilbla aolir sources or jrawgiiitlc stow frw. 
me 1978 through June 1 »?» IjS 
■ Ignlf leant nistor of tho 3 terra. Includlnj lhe. . 
two largest, can. only be 


two largest, can.oniy oe 

dlnpprarancss. TM* nrolU h ££ ■. . . 

tany recent pipers »tudyJna SCTLA 3 _*™d jjjer *fc .. 
senatlons of caroral tren> 1 *n» t(hl^ alrayi nnd. 

a strong correlation botopm S 5 Si.*RS! 2 SSSeS" ' 
aruptfvo prOHlnence*. By onalydng the phy*‘ c ** 

characteristics of thosa 

coda awgnetlc (terra and thwa which •• • 

tohtatlva guldelicw for forecastlng . 

dliturtoncS hi »8 b»« Bp * 
of ( (Ignlf leant restnicturlng or.tto lapilfd . . 
corona) 'ra^netic fieJd »h 1 eh « 0 «M «’«*■ *°' lr 
wind plasra rtvoribly positioned. to 1 *pAct tho 

TT&ghyo: Kts-.Btn*. >P«UW99 ;> 


J, Qsophya. It*, i Hvs, P«F* e 1*0097 


3760 Vsvs prof sgat ion 

THB IPFROT OF MK3O8C0F1C TUIHULDKB OB 

KunnfTOSFBIU-IOKDSFKEU COCFLIBG 

I. L. Lyssk sol C. H. Carlson ((pace Soltnosl 

Laboratory, DnlvOrslty of California, Bsrkmlsy, 

U 9*720) 

ihs if fret of tnkfaulene* os ike coopting of tha 
■agsstosphsrs and lomnsphsts has been Uvsacl- 
.gstsd by Including am sffMCire coU Isles' 
frequmy la ebs sleet ton equetion' or motion. 

When this tsrs is refined with ths coo tins ley 
aquation, ihs ion mquetloo of sot Ion end 
HaxwsU's squat I cm* i • dleyarelon nlstln far 
ths klastlc Alfrfa wavs Including ef Tec ties 
cnlLlmlooi Is fund. Hit mvs-psttTeLs Iqtsr- 
actfxM loads lo ■ strong dawylag of tha warn. 
Inclusion of ihs offsets of. plans shsst kinetics 
ylslds ■ seals siss tranSYSras to ths magqscle 
flsld which carrt.ponds to ths slam of llm) 
nr orel arc*. 

Q Sophy*' Ma. Late. , fspflf 110117 , . 
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£530 AtBoaflwraa of nensta 

SFRTnXlSCCrY CP HE CAH3MI EAIIlfi III THE KAIL" 

MFflUH 

H. B. Gussy (US, UYilv. of to, Ccsr.(ais lux W2, 
Boulder, CO Bo 309) 

Ham Birgit* ai«etre uqulrc -1 ty Uw- ultm- 
vlolot spectra™ tor oapnrlrrut nf lirlrrr 9 wre 
snolyud by uDlrgi s hlRh resolution synthesis. 

H» csrbsn cenoxidB Csosrwi t-ar.ii are tiw 
hrlgtitret festuras batwsm ISM snl 2 tco A in tht- 
ohaervBtltn tt slLLtulSB bstwwn 89 srel 160 In. 
Ths ahepfl of ttirea bonds u/m>t bo ctonsKriwl 
by or* struts rotablarul tomturature bit is beat 
described by tanporetwre of 160) K for lowor J 
Y&lusfl And 10 , 0)0 K (tor higher J val>»s. Tho 
ft rat negative bands of Cfr are not ldmtlf led 
in ths residual spectre. Hie observed ten it h 
Intensity or the (tomren tents la 16. T Ml «n 1 Is 
in Bood aowcnsnb with a theory wLth ela iire n- 
Inpaot dliaoolabLon as Ihs dobL Important tixolta- 
ticn sectantnu Tha obaarvatLone aurrect the 
value of the c roes Leeat Ltn ftor this process 
should bs 7 x 10 _1 » on 2 . 
t, Qaaghya, Kss,, Slus, Pspsr U0016 


6310 AioosyhSEss of plans is 

103 TEMPERATURE AHKOTFOFT AND HEAT FL0V IH THE 

UEMJg LOW IB IONOSPHERE. 

H. V. Srhunk (Cenror for Alwmpharln end Spacs 
Sc Icnciis, Utah Stare UnlTaralty, Login, Ulah 
84122) and l.-P, 3i-Haurlr« 

K»lmid by ths recent ubssrvsc Iona of supmr- 
■onlc Ian llm in ths vtous Ionosphere near ths 
caimlnstnt, vs have studlsd ths extant tn which 
such ■ flew ran Indues in ion temporal nr* onl- 
satr-ipr sn<ls dl I fusion -I he no* l hail flow. Our 
calcul Allans indlcalo that appreciable lo. 
1 «n(.*raiura anleocropUs cep bs Induced at alti- 
tude* below about 270 ka. Th* temperatuM 
anisotropy I* with respect to tho len-asutrol 
(a!. live drill wnlocltr vector, with tha Ion 
tanparsruro pstallsl lo Ihs ralstlvs drill 
vw lot It v greater than tha pitpaadlcular Ion 
taupersiuro. Th* parallel to perpenificular ten 
tunparetuts railo lo likely to bo in lh* range 
nf frr« 2-4, depucidlng on th* lonoaphorlc con- 
dltl-infl. U* h*v* slsn Inuod IhaL in the .as* 
lunuophorie logluo cho Isn-nsut rai relailvn 
drift Isluoi ■ dlf fuller,- 1 hermit heat fluw 
ihfll Is '•-ni l-ler-il.ly nils Isji-.rlsnc than urdl- 
n.irv lonlhrrn.il cnnd'icllon. Consequesl ly , 

Sill union -lho i nil heat Ihw Could have on ap- 
prrulnhln .fleet -in tho Ion e-norRY balance in 
IM '“en-i* low r 1 -inoBphnrn. 

I. G.ophys. Ru.i . , >Im, Fflper lAKIJ 


tllu Atmipr.erre nf plenm 

11/ ABUHDAMT IN THE ATmlFaEU OF VUiU! 

. I'unar, D.ri. Hunton (L.ur and PLaneisry L.I ji- 
ainry. University of ArLsona. Tucuoa, At loon 
83/71 > H.A. Taylor , Jr. 

III. In .Uq ni-ivunwnn Iron ihs Pioneer Venus 
Orfcltrr [pi'll lun Nave IpMlinihicr hive led ta 

■ Ur driucrlon of M-* l-ne tn <hr Venue t»n<- 
flpliurv. Althangh Hj* |e ■ nlnor l-e, lie 
a.'-t-t.ircarni provide, rhe llrei dlrv-t ctuc for 
-I--I i- r al hi ng the ii, ah.iivl.ni's In rhe upper err.— - 
hphclu -■! Vomie. A | 'tnCrchODl.-nl -V'del u.lng WO 
ci:j.ur.r,nt. le 'in.J lo IvcL.u in 11 / aleltiR ratio 
..f I 1 "* pv 1 ' lel'.w I *n io .lltitu*!-. Thu pretence of 
Mill r.,fh 11/ C.inl lets • ur previous pre-lic i l-.-n 
char ihe r.a.'Mon* of o* ulih II % *nd lulisqueni 
»••••— Milner |nn .«! .Ill* provide ar liV'rciiu Seuliv 

■ -( "..nthernal H .-b-ierve.l !n Ven-je e.asphere. 
Tnr e-nilaaie-f HL.pe r lm fvr II I* IfA cm"- e“F. 
fVenun, winn.-ny, iitnotpheree ■ 

...i»VN<e. See ten., Feper ILOUI 


65IA AiDnephvre of plmrli 
AITtOhA TH JlTITfP'S ATMOSPHERE' 

A.r. leek II. A. Valiants June, and 
D.I, ihnuniky (Rerih end Spate Sciences 
Initlcutfl, rnlverellv of Noulhern 
Cul Ifornla, T-ics-.n Isb-traior let. '<>' t-n. 

A.'. 8571 ) 

The dark. Id* l (ah picture, nhlalned hr 
Ih. imaging ■xpertasu on Vo taxer I hs-.-e 
been riexanlned . It le tonclu-led that 
th. obian-id talnoiliy Is verv likely du* 
nt las si In part is lo torus s-irors. If 
tha flffittlve nvel(i{ilk of-rha oiliibs 
lien in lh* 4C-0'T ! to 5-3GJ X region, lh* 
slant intimity is eetlasieJ i-j ho nk-iut 
20 U. Tha observed double sLructarn cay 

horlroncal itructura in auroral eslsilon, 
aurora plus twilight ur ptotoehroicsl 
■ trglow plus aurora, (aurnrn. Jupiter, 
imaging I . 

J . Gnophya. Re*., bias, Paper LAW] 


6575 Surface of planats 

ORIGIN GF MARTIAN OUTFLOW CHANNELS: THE 

E0L1WI HYPOTHESIS 

J.A. Cut tx IPLanetary ScLanas Inmtituta, 
SolencB Applications, Ine., 283 S. Lake 
Avs., Suita 218 Pasadena, CA 911013 R.R. 
Blsstue 

Tha aaclant outflow charmala on Mara 
exhibit foaail flaw pottnrns sioLler to 
currant (Low patter ns in taeraH trial <5e- 
■srt regions eroded by wind. Ns have 
nodaLlsd outflow channel focnmtLon by a 
cascade procaas Ln which sand-alzsd partL- 
clea prodaced by rock weathering in the 
chaotic terrain ’source areas’ of the 
outflow channels Kara transport- 8 by tha 
wind across the adjacent plateau surfaces 
sand blasting and deflating tha eurfaca. 
Campari sons of rodol prod lotions with 
photogeologic data suggest that rates of 
rock breakdown by physical and chemical 
action along the channala during the chan- 
nel forming era must have been much higher 
than they have boon on ainller terrains 
fomod after tha abound ore ended. A 
tenaaoe Atmogohoea, comparable to the pro- 
mant one, eould have tranaportsd ns ter 1 aim 
aufflclantly rapidly to excavate outflow 
channala In about 10' yoara. However, 
thora My k« difficulties in explaining 
trow abrading particle* could survive high 
velocity lapse ts in a thin atmosphere 
ovor tha Many hundreds or ovn thousandn 
'of kiloastara that they wore transported 
in outFLow channala. It La difficult ta 
avoid the Conclusion that a allmate change 
effecting rack breakdown rates, a trace - 
phorio dsnslty, or both occurred early in 
martian history to end the era of outflow 
channel formation. Par t leu la to. ba tor Lola 
generated during thla ora nay he Important 
eomponenta of the north circumpolar dune 
field and tho polar lays rod dopes L to. 

(data, channala, erosion, climate, wind), 
j. Qssghp, Rse. , feed, Ft per T.S0O2I 


6575 Surface of 1lsn.li 

goordiHatri of. nunnia on the oaliuah 

SATELLITES ' ' 

H, E, Devise (the Seed Corporation, Santa Ifastca, 
CqUfanls 90400 sad T. Y. Estayaam 
.Coot ml rets of rhs fear Gall Ison satslUtes 
hero bun astebllahsd ghotoirsmastrlcally from 
pint una token by ths tin Voyager mucrait 
during (hair flybys ef Jupiter i n 1979,' Coordi- 
nated of 504 pplmte oa lo, 112 points oo Edtops, 
1547 point* on Gsmyasds, and 439 potato no CsUlsu 
arm Llstod. Sslsctfld pulcte an identified en ISC 3 
■■pa of ths utellltss. Hsasureasata of tbmgs 
poinu ware suide ai 2 M pictures nf to, 115 pic- 
tures of bdpsi 282 picturss of Gsnyuds, sad 200 
pictures of Cellists. Ihs syeteam of longitude 
"M defined by ersters n Europe, dsyesis, end . 
Gallia to. Preliminary sol ut tana have been found' 
for ths dlrsctieea ef ths ares of zotsciOB of ths 
Del l lose satellites. Rev ossa ndlt have bema 
detsrmimsd os 1815 + 1 km for to, 1369 ♦ 10 ko for 
Burops, 3631 « 10 kss for Gsayaads, and Su» ♦'10 Ire 
for Cal lid to, . (OsLitdso tetsUites, coordiomts 
festuros). 

J. Gsophys. its.. Red, Pspsr flail 616 
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